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doctor, see them at H. O. V. 


one of the finest extensive collections of 
european and american ophthalmic instruments 


assembled anywhere 


double retinoscopy bar by Haag-Streit 


For quick retinoscope examination—especially on children. 
This one rack has a range from plano to 19.00D, plus or minus, 
in half-diopter steps. An ingenious arrangement of two attached 
lens carriers makes it easy to use. Sturdily constructed with a 
handsome finish. *50 


prism exophthalmometer 


This exophthalmometer is easier to read. There are no mirrors, 
but instead, a single prism is used on each side. The eye is seen 
through the lower half and a scale through the upper. Parallax 
is avoided and protrusion is easily determined. With case 
included - $60 


skiascopy racks 


Two bars, one minus and one plus. each ranging up to 20 
diopters in half-diopter steps. Made of lightweight metal. A 
valuable adjunct to any practice and an unusual value. Per 
pair in case -*40 


che Fouse of Vision ™: 


NORTH MICHIGAN, CHICAGO 
MILWAUKER MINNEAPOLIS « DES MOINES L 
MASON CITY + SIOUX CITY 
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ORTHOPTIC DEVICE 


OFFICE EXERCISES © BAR SEPARATOR 


Portable and low in cost, the AO Walraven Bar Separator may be 
used in the office or prescribed for patient's daily use at home. 
This device is helpful in combating suppression for near work. The 
Bar Separator allows the patient to become aware of the eye when 
deviating and emphasizes alternation to observer when suppression 
occurs. The observer has an unobstructed 
view of the eyes which is beneficial 
during early binocular experience. American Lo] Opt ical 
Elementary exercises for preschool children jurany 
can be given as well as bar reading for INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 
older children and adults. A complete set of 
targets is supplied with instrument and an interesting variety of applicable 
material is obtainable from books and magazines. Written instructions for 
various techniques on the Bar Separator are given. Proper position of the 
patient's head is maintained by the simple headrest. 
This inexpensive new training device for the office and for use between 
office visits will enable many patients to make more rapid progress. 
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THE BAUSCH & LOMB PANOPTIK BIFOCAL IS TH. 


VISION LENS 


... with segment scientifically WIDE AT TOP 
shaped to afford - 


Natural Vision and 


comfort in reading La 


ROUND CORNERS 


The unique construction principle on 

which Panoptik is based permitted 

designers to call for any desired segment 
shape. The shape selected was the result 

of exhaustive tests and measurements 
undertaken to establish exact segment . 
size and shape most ideally suited to 4 NO WASTED LENS AREAS 
natural reading habits. The Panoptik 
segment is wide at the top, to provide a 

wide reading field, at the eye level 

naturally used for reading. It has 

round corners to match the round pupil of 

the human eye. It wastes none of the 

lens in “blind” or unused areas. 


in Soft-Lite, too 


A new Bausch & Lomb booklet, “Natural Vision,” 
tells what patients want in a bifocal 

lens, describes the characteristics which 

result in Panoptik’s superior performance 
among bifocals, trifocals and special 

purpose multifocals. Ask your 

Bausch & Lomb distributor's representative. 
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THE PERFECT COMBINATION 
FOR THE BUSY OPHTHALMOLOGIST 


who dispenses glasses 


A Complete Supply Servi€e.-- 
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Use our fast Airmail Service... 
Overnite Anywhere in the USA 


We feature quality merchandise 


from nationally known manufacturers 


Com m er ci a | such as Titmus, Universal, Artcraft, 
OPTICAL COMPANY Victory, Continental, and O.P.C. 


“the leading independent Rx laboratory in the U.S.!" 


Wholesale Optical Supplies 321 SOUTH 15th ST. ... OMAHA 2, NEBRASKA 
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New Sets Employ Metal Specula 
and Otoscope of Advanced Design 


Newly available A.C.M.I. Diagnostic Sets incorporate an otoscope 
head designed for most efficient use; and (in response to 
popular request) are supplied with polished metal specula. 
These features supplement the well recognized quality of 
_construction and efficiency of operation of these various Sets. 
Their unusually brilliant illumination results from the close 
proximity of the light carrier to the field of examination... 
light carriers which are interchangeable on all instruments. 
Coated lens systems eliminate halo, flare and ghost images, 
giving exceptional definition and image contrast. 
All A.C.M.I. Diagnostic Sets, complete for eye, ear, 
nose and throat examinations, are fitted for convenience 
and safety in sturdy, plush-lined cases. 


| (ystoscope Makers, Ine. 


FREDERICK J. WALLACE, President 
1241 LAFAYETTE AVENUE - NEW YORK 59, N.Y. 
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from 


CLEMENT 
CLARKE 

England 


The New 
A.I.M. 
SLIT 
LAMP 


Patent Pending 


For Microscopy of the Anterior 
Segment of the Eye and Fundus 


Salient features: Unobstructed observation and illumination over a 
range of 180°. Joystick control for one-hand operation. Stereoscopic 


microscopy of iridic angle and fundus. Slit beam rotatable through 
360°. 


Apparatus supplied complete with table. Hruby lens attachment 
available. Prices on application. 


Other Clement Clarke Instruments include the Lyle Major Amblyoscope; Project \n 
Perimeter; Maddox Cheiroscopes; Maddox Wing Test; Maddox Hand Frame; 


Livingston Binocular Gauge; Synoptophore; Retinoscopes; Foveoscopes; Trial 


63, WIGMORE 


STREET, LONDON, 


Cablegrams: Clemelarke, London. Telephone: Langham 2242 


SOLE AGENTS IN U.S.A. CURRY & PAXTON INC. 


101 PARK AVENUE, NEW YORK 17. 
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FACET Des. Pats. 166, 955-166, 956 


V-Rim Diane, now made even more 
beautiful and sophisticated with the 
exclusive FACET ornamentation*. The 
FACET trim, an original design by 
Victory on the V-Rim Diane frame has 
definite appeal to your fashion-wise 
patients. In Victory’s standard colors, 
metallics and the New Slate Blue color. 


*1/10 12K Gold Filled. 


Available through your optical supplier 


AA OPTICAL 


MANUFACTURING COMPANY 
+ CHICAGO + LOSANOEIES ATLANTA 
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Pretreatment After 3 days’ treatment 


Cortone instilled topically every ¥2 hour during the day and every two hours at night. 


Topical Therapy Proves Effective, 


Convenient, and Economical 


In a recent study,' CorTONE applied topically, afforded best results in the 
treatment of lesions of the anterior segment where the response, at times, 
was phenomenal. The authors recommended that CorTONE be administered 
locally, when feasible, because of the simplicity of the method, lack of 
irritation, and absence of undesirable physiological side effects. Other 
workers? noted, “Local therapy . . . reduces the cost to the individual 
patient...” 


1. Scheie, H.G., Tyner, G. S., Buesseler, J. A., and Alfano, J. E.,J. A. M.A. Arch. Ophth. 45:301, March 1951. 


2. Leopold, I. H., Purnell, J. E., Cannon, E. J., Steinmetz, C. G., and McDonald, P. R., Am. J. Ophth 
34:361, March 195) 


Literature on request 


MERCK & CO., INc. 
Cortone | Manufacturing Chemists 


ACETATE RAHWAY, NEW JERSEY 
(CORTISONE Acetate Merck ) In Canada: MERCK & CO. Limited—Montreal 
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IS MORE THAN A WORD 


The word is used often . . . and often used 
lightly to mean many things. But true QUALITY, 
as Visionez means it and uses it, is a specific word 
meaning EXCELLENCE OF CHARACTER and 
nothing less. 


Quality is more than a word; it is the sum total 
of tangible, measurable optical traits—like ac- 
curacy ... and uniformity . . . and refinement of 


every detail. 


That is the quality of Visionez Multifocals— 
Quality you can determine yourself through me- 
chanical through comparison . . . 
and definitely, through professional experience. 


_ THE VISIONEZ CORPORATION - ST. CLOUD, MINN. 
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ARTIFICIAL EYES 
Individually Created 


Davip A. GrossBeRG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 


WICKERSHAM MEDICAL BLDG. 


SUPERIOR SOLUTIONS OF MIOTICS 
FOR IMPROVED GLAUCOMA THERAPY 


Isoosmotic with tears. 


Maximum physiologic activity. 
Notable comfort, minimal irritation. 
Sterile, preserved against contamination. 


Pilocarpine HCl. 2%, 1%, 2%, 4% Pilocarpine HCl. 2% plus Eserine Sal. 4 %* 
Eserine Sal. 4%%, 4%, Pilocarpine HCl. 2% plus Eserine Sal. 


*Escrine solution will not discolor. All packed in 15 cc. dropper bottles. 


THE ISO-SOL Co., Inc. 
130 Flatbush Ave., Brooklyn 17, N. Y. 


in Canada and the British Commonwealth: Lyster Chemicals, Ltd., 222 Hospital St., Montreal, Canada 
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DIFFERENC 


The difference between Soft-Lite and so- 
called “tinted” lenses begins right at the 
source — the materials from which glass 
itself is made. 


Soft-Lite glass is made, according to a 
44-year-old formula, from the finest mate- 
rials obtainable. These materials differ 
radically from those used in common 
tinted lenses; the ingredient providing 
Soft-Lite’s unique absorptive properties is 
more costly and more difficult to process. 
And Soft-Lite glass is made in a plant de- 
voted exclusively to the making of oph- 
thalmic and optical glass — that of Bausch 
& Lomb. 


BEGIN 
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There are OTHER Differences... 


...Soft-Lite neutral trans 
closely parallels 
that of white crown glass. 


...Soft-Lite is available 
in five degrees of absorp- 
tion, from 14.8% to 64%. 


...-Soft-Lite Lenses are 
available in Orthogon 
curves. 


... Soft-Lite is available in 
most Bausch & Lomb lens 


The Difference can be SHOWN... 


..-in the Soft-Lite Com- 
parator. Both Soft-Lite and 
white crown glass show the 
same transmission char- 
acteristics, while ordinary 
tinted lenses do not. 


make the difference! 


Some eyes can take it... 


some eyes cannot} 
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OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 


Holds 180 Zylonite or rimless frames. 
v Each frame stands in its own holder 


or examination chair 
high, 25” wide, 18” deep 
. takes up only 33/, square fost of fuer 


oR FROM YOUR SUPPLY 


OPTICAL CABINET CO., sox 673, 
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|THE EFFICIENCY CABINET | 
drawer model at 69.50 


I-GARDS? 


Here’s just a part of the roster — 


ALL WORKERS — especially self-employed and those 
who work in small shops and plants. 


OFFICE EMPLOYEES — Light weight, clearer-vision 
I-GARDs ward off “3-o’clock fatigue.” 
LAWYERS-PREACHERS — A dropped pair of shatter- 
proof I-GARDs never stopped a trial or a sermon. 
NIGHT DRIVERS — need “50% more” light. Clearer- : 
vision, reflection-free 1-GARDs help. Fog-Resistan? 
THE AGED — High-powered prescription wearers 
never change back from zephyr-weight I-GARDs to iy Feather- Light 
heavy glass lenses! 


CHILDREN —1-carp protection is a MUST for 
precious, young eyes! 


STUDENTS—in sports—in trade schools. 
DOCTORS — Many now wear 1-GARDs. 
FARMERS, GARAGE MEN — all who tinker with 


tools and machines. 


who doesn’t 
need 1-GARDS! 


Distributed by-—Bive Ridge Optical Co., Roanoke, Va. * Bradley Optical Co., 
los Angeles, Cal. * Cannon Optical Co., Philadelphia, Pa. * Central Optical 
Co., Mobile, Ala. * Dietz Optical Co., Fort Worth, Tex. * Hawkeye Optical 7 
Co., Des Moines, lowa * Homer Optical Co., Washington, D. C. * Knoxville 5 z 
Optical Dispensary, Knoxville, Tenn. * Lakeland Optical Co., Auburn, N. Y. new medium 
Onondaga Optical Co., Syracuse, N. Y. * Ostertag Optical Laboratories, 
Inc., Louisville, Ky. © Pi Optical Lab ies, Portland, Ore. * Rooney for providing 
Optical Co., Cleveland, Ohio * Sutherlin Optical Co., Kansas City, Mo. 
Winchester Optical Co., Horseheads, N. Y. * York Optical Co., York, Pa. SS Vi 
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PAcLEOD OPTICAL COMPANY, INC. Bretection 


357 Westminster Street, Providence. R. I. 
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Clearer Vision 
Mere Becoming 
Plastic L 


TAKES! 
ALL KINDS OF PEO 


That's what the old saw say 
about the world. 
‘True or false, that’s the way human 
_ beings come, and their visual needs are 
as varied as their appetites. 
It’s to make it simpler for you to find 
just the right lenses for each and ever: 
one that we suggest CONTINENTAL'S 
ComPLETE CovERAGE LENS SERV 
Here, from among equal qualit. 


true focus lenses you can 


conveniently just wha 


COMPLETE COVERAGE LENSES 


Kurova Corrected Single Duty Single Vision 
5 Styles of Ultex Double Duty Bifocals 
2 Styles of Ultex Triple Duty Trifocals 
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gullstrand magnifying spectacles 


magnified stereoscopic vision 
combined with long working distance 
for detailed observations, examinations 


and operations. 


Lightweight and comfortable, the Gullstrand Magnifying Spectacles 
provide a magnified image free of distortion and aberration over the 
entire field of view. With a long working distance and a wide field of 
view, the spectacles are extremely well adapted for detailed 
observation of every description. While working, the 
wearer can look past the magnifiers to cbtain an unobstructed 


view of his surroundings. 


Precision made in the finest Zeiss tradition, the spectacles 


: Spectacle magnifiers with 
have full interpupillary adjustment and may be w_ rn in con- tremes holding reguier 


junction with spectacle lenses for persons with defective prescription glasses. 


vision. Price $67.50 in case. Spectacle frames $5 per pair. 


Consult your dealer or write today for an interesting booklet 
describing the Zeiss Gullstrand Magnifying Spectacles in detail. 


Sole American Representatives for Carl Zeiss, Jena 


ERCONA CORPORATION, Dept. 0., 527 Fifth Ave., New York 17, N. Y, 


[JENA 
Q. 


NOW AVAILABLE THE NEW 


LARGE BERENS PRISM BARS 


WITH PRISMS 28 x 30 MM. SQUARE 
BAR 45 CM. LONG 


VERTICAL HORIZONTAL 
4 Prism | No. LB-15 Prism 


1-2-3-4-5-6-8-10-12 1-2-4-6-8-10-12-14-16-18 
14-16-18-20-25 Diopter 20-25-30-35-40 Diopter 
Price $35.00 Price $35.00 
ALSO THE REGULAR BARS WITH PRISMS 17 x 30 MM. 
No. B-14 Prism No. B-15 Prism 
Values Same as LB-14 Values Same as No. Lb-15 


Price $27.50 Price $27.50 


No. LB-1 


No. B-1 Prism No. B-5 Pocket Bar 


0 ¥ 
Y-1-14-2-3-45 Prisms 3-5-10-15-20 
6-8-10 Diopter Price $11.00 


Price $16.50 No. B-5R Red-Pocket Bar 
For Preventing Suppression 
Price $12.00 


AVAILABLE AT YOUR SUPPLIER 
NO. B-14 MANUFACTURED BY 


i 4920 N. LAWRENCE ST. R. O. GULDEN PHILADELPHIA 20, PA. 


Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 


MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic or Glass Selections Sent on Memorandum upon Request 
Implants and Plastic Conformers in Stock 


FRIED ann KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorndo 5-1970 
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When extra wide segments are 
indicated, specify 


TITMUS 28mm SEGS 


e Decentered; matched pairs e¢ Clear definition of segments 

e Pitch polished e Large 55 x 60 mm blanks 

e Barium segments e In +6.50 and +8.50 B. C. 
¢ Optical center of segment 5 mm below top 


Every first quality feature of Titmus C-20 and C-22 

Straight Top Bifocals are applicable to this new, 
Mede in White ond large C-28 design. Your local independent laboratory 
Velvet-Lite A. Also can supply this extra wide segment either from stock 
available on spe- or from the factory through air mail service. 


cial order in 6 or 
Vitmue 


8 mm trifocals. 
OPTICAL COMPANY, INC. 


PETERSBURG, VIRGINIA 
TITMUS BARIUM SEGMENT DESIGNS 


C-20 C-22 C-28 M N D-20 D-22 


A file of fashionable frames 


carlo 


Distinctively masculine in 
design, this frame ap- 
peals to men in every 
walk of life. Colors in- 
clude pink, blonde, demi, 
cordovo, London smoke. 


Designed to flatter feminine 

fancy. Pink, blonde, demi, 

black, cordovo, dubonnet, 

pearl pink, pearl blue, pearl- 

tone blue, pearltone grey, 
London smoke. 

For your 
patient's sake 
prescribe an 

extra pair 


ZYLO WARE corp. 11:15 47th AVE. LONG ISLAND CITY 1, N. Y. 


USE THE NEW PRECISION COSMET “ADJUSTA-BRIDGE”, FITS EVERY ZYLO WARE FRAME. 
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THE DIABETIC: HIS VISUAL PROGNOSIS 
The Third John E. Weeks Lecture 


FREDERICK C. CORDES, M.D. 
SAN FRANCISCO 


T IS A great honor to have been asked to deliver the third John E. Weeks 

Lecture. 

John E. Weeks was one of the small group of illustrious ophthalmologists who 
laid the foundation for the present high standard of our specialty in America. His 
contributions are so many that it would hardly be possible to enumerate them here. 
I shall mention only one: the epoch-making identification in 1886 of the organism 
which bears his name, the Koch-Weeks bacillus. The microscope he used in this 
work today occupies a place of honor in the living room of his nephew, the Los 
Angeles ophthalmologist, Dr. Carrol Weeks. 

My first contact with Dr. Weeks was in St. Louis in 1922, when he examined 
me in pathology for the American Board of Ophthalmology. He appeared cold and 
severe, and | was awed by him. In later years, after his retirement, it was my 
privilege, during short winter vacations in Palm Springs, to sit with him after dinner 
in the lobby of the Desert Inn. Here I heard the exciting stories of his early hard- 
ships and struggles and of the early days of American ophthalmology—stories that 
should be a source of inspiration to us and to the ophthalmologists of the future. 
Here, too, I learned that under the somewhat severe exterior was a warm heart in 
a modest, retiring man, whose emotions were deeply stirred by the tributes he 
received from his colleagues. 

I cannot let pass this opportunity to pay my respects to Mrs. Weeks. Her 
implicit faith in her husband’s ability gave him the confidence he needed during his 
early years, and I have it on the best authority that she was also his favorite fishing 
companion. May I add that her charm and graciousness have endeared her to all 
who have known her? 

Dr. Weeks’s fame was world-wide before his retirement, but it was his last 25 
years in Portland that left an indelible impression on the ophthalmology of the 
Pacific Coast. Dr. Knapp said of him that he lived long but never grew old. It was 
this retained ardor and keenness of mind that prompted his efforts on behalf of 
western ophthalmology. Although we have all been benefited, it is doubtless here 
at the University of Oregon that his influence has left its most permanent imprint. 
The funds he gave for the building of an adequate library is but one example of the 
quality of his interest and generosity. 


The art work was made possible by the E. S. Heller Fund. 
From the Department of Ophthalmology of the University of California School of Medicine 
at San Francisco. 
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The presence of this great man, his sage advice, and the lively interest he retained 
in both research and clinical ophthalmology must have been of inestimable value to 
Dr. Swan in building up the department of ophthalmology of the University of 
Oregon to its present very high level. As another of the men of the West Coast 
who was fortunate enough to come under this stimulating influence, I feel it a very 
great honor to have been given the privilege of presenting this, the third, John FE. 
Weeks Lecture. May the presentation be worthy of the honor. 


DIABETES: GENERAL CONSIDERATIONS 


Insulin therapy has prolonged the expectation of life in the diabetic. One of the 
important consequences is that there are now more diabetics with the degenerative 
retinal changes characteristic of diabetes of long standing. This is borne out by 
Wagener’s statistical studies. In 1921 he and Wilder ' found retinopathy in approxi- 
mately 8% of the diabetics at the Mayo Clinic; in 1945? he found it in 29.6%. In 
persons who had had the disease less than 15 years the incidence was less than 11% ; 
in those affected for more than 20 years it was 74%. Friedenwald * states that 
diabetic retinopathy now occurs three times as frequently in his private practice as 
it did in 1924, although the incidence of many ocular diseases has not changed in 
that time. 


This dramatic increase in the number of patients with retinopathy prompted the 
present attempt to determine the visual prognosis of the diabetic. The first step was 
to review the current concepts of diabetic disease and its ocular manifestations. 

Etiology.—Our present knowledge of diabetes mellitus is ably summarized by 
Doggart.* By definition, it is a metabolic disease in which there are symptoms of 
polyuria, polydipsia, voracious appetite, progressive loss of flesh and strength, and 
a tendency to fatal termination. It is due essentially to an imbalance between insulin 
and its antagonists, the hormones produced by the pituitary gland, the thyroid gland, 
and the adrenal cortex. As a rule there is absolute, as well as relative, deficiency of 
insulin, but the relative deficiency is the decisive factor. 

In 1930 Houssay and Biasotti * found that the hypersensitivity to insulin created 
by the experimental removal of the pituitary gland could be abolished by the injec- 
tion of anterior pituitary extracts. They found, further, that dogs deprived of both 
the pancreas and the pituitary lived longer than dogs from which only the pancreas 
had been removed. Injection of anterior pituitary extract into the intact animals 
led to glycosuria because of the antagonism of the pituitary extract for insulin. 
Haist and his group ° found that the glycosuria could be prevented if sufficient quan- 
tities of insulin were given simultaneously. In 1945 Price and his co-workers * 
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demonstrated that both insulin and anterior pituitary hormone are concerned with 
the preliminary phosphorylation of glucose, which is a prerequisite to the utilization 
of the sugar. 

Types.—There are two recognized types of diabetes: the hyperfunctional type, 
in which the pancreas is unable to deal with a hyperproduction of sugar, caused by 
hypophyseal stimulation, and the rarer, hypofunctional type, which is primarily a 
pancreatic disease. Appel * states that 70% of diabetics have the hyperfunctional 
type; of this group, 80% are hypertensive. In patients with the hypofunctional type 
hypertension occurs no more frequently than it does in the same age group of non- 
diabetic patients. 

Incidence —Diabetes occurs more frequently in women than in men and develops 
characteristically in two distinct age groups: in a small group, of infants, children, 
and adolescents ; and in a much larger group, of adults, usually between the ages of 
40 and 70. Heredity is a definite factor, and the tendency to diabetes is probably 
transmitted as a simple Mendelian recessive. There seems to be a racial difference 
in susceptibility, the French, for example, being less susceptible than people of other 
countries. These differences may well be attributable less to race than to the dietary 
habits of the people, however ; some racial or national groups tend to overeat habitu- 
ally. Certainly, obesity is a predisposing factor. 

Symptoms.—The two earliest symptoms of diabetes are polyuria and polydipsia ; 
the fluid mobilized from the tissues in order to dilute the sugar of the blood is 
replaced by the additional fluid intake. The next symptom is usually loss of strength, 
often associated with shortness of breath. The patient has an unusual appetite, and 
frequently there is gradual loss of weight. Pains in the wrists and tingling of the 


fingers, as a result of peripheral neuritis, are at times among the early symptoms. 
There is often long-continued emotional stress, probably related to the fact that 
diabetes is frequently associated with hyperthyroidism. Two specific manifestations 
are Kimmelstiel-Wilson disease (glomerulosclerosis )*® and retinopathy. 


Metabolic Sequence——The metabolic sequence, as outlined by Doggart,* is as 
follows: 

Imbalance of the endocrine control of the carbohydrate metabolism signifies rela- 
tive insulin deficiency. This is followed by alteration of the liver threshold value for 
adjustment of the blood glucose content, until the glucose overtops the renal dam 
and excess sugar escapes into the urine. Hyperglycemia spurs the islets of Langer- 
hans into excessive activity, which accelerates their destruction and establishes a 
vicious circle. Polyuria is the natural result of the extra water taken in to aid the 
transport of the sugar load along the blood vessels. Owing to the relative insulin 
deficiency, the tissues are incapable of utilizing the sugar with which they are 
flooded; yet the production of sugar persists to provide the sole readily available 
source of energy for the tissues, especially the cells of the central nervous system. 
Catabolism of proteins now takes place to replace the wasted sugar. An increase in 
the nitrogenous constituents of the urine, together with loss of weight and a markedly 
increased appetite, are the sequels. Ultimately, fat metabolism is deranged, and 
acetoacetic acid and allied substances upset the mineral balance of the blood and 
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emerge in the urine and in the expired air. When the alkaline bases in the plasma 
become incapable of carrying normal amounts of carbon dioxide from the tissues to 
the lungs, the patient becomes air-hungry, lapses into coma, and dies unless relieved 
artificially. 

Treatment.—Soon after its isolation by Maclead, Banting, and Best, in 1922, 
insulin became available for clinical use, and physicians learned how to regulate the 
dosage for various types of patients. With proper diet, control of weight, insulin 
therapy as indicated, and the administration of vitamin B complex (Biskind and 
Schreier '’), it is now possible to control diabetes in most cases, and the incon- 
venience of too frequent injections can be avoided by combining the insulin with 
protamine and zine chloride, which spread its action over relatively long periods. 

Prognosis.—The work of Robbins and Tucker " indicates that at present diabetes 
does not diminish the average expectation of life. Life insurance statistics * empha- 
size the menace of the related obesity, however; and there are several serious 
complications to be reckoned with. In a study of 221 diabetic patients who had 
survived at least 15 years, Martensson** found arterial hypertension in 57%, 
coronary arteriosclerosis in 43%, and renal disease in 34%; in a study of 644 
patients, Engel '* found that 25% of those under 40 years of age had renal disease, 
and White and Waskow * found evidence of nephritis in 50% of patients who had 
survived 20 years of diabetes acquired in childhood. One the other hand, when the 
diagnosis of diabetes induces the patient to control his weight and to take better care 
of himself, the disease may actually be a factor in the prolongation of life. Thus, 
only if contracted in childhood or adolescence should diabetes now be said to “load 
the scales against longevity.” 
OCULAR COMPLICATIONS 


The ocular manifestations of diabetes have been well defined and will be described 
briefly before the discussion of visual prognosis is undertaken. 

Wrinkling of the Posterior Cornea.—In both normal and diabetic persons there 
may be wrinkling of the posterior cornea, but according to Waite and Beetham *° 
it occurs in 26% of diabetics and in only 10.5% of nondiabetics. The wrinkling is 
visible only with the slit lamp and is at the depth of Descemet’s membrane. 

Weakness of Accommodation.—Approximately 20% of diabetics show weakness 
of accommodation.'® According to Duke-Elder,’® the insufficiency may amount to 
as much as 3 or 4 D. and is occasionally accompanied by complete paralysis. It 
occurs oftenest in young people, and the onset is usually sudden. The weakness is 

10. Biskind, M. S., and Schreier, H.: On the Significance of Nutritional Deficiency in 
Diabetes, J. Exper. Med. & Surg. 3:299-316 (Nov.) 1945. 

11. Robbins, S. L., and Tucker, A. W., Jr.: Cause of Death in Diabetes: Report of 307 
Autopsied Cases, New England J. Med. 231:865-868 (Dec. 28) 1944. 

12. Martensson, J.: Prognosis of Diabetes Mellitus: Study of 221 Patients Surviving at 
Least 15 Years, Acta med. scandinay. 137:335-354 (July) 1950. 

13. Engel, A.: Sena diabetes komplikationer, Nord. med. 43:902-908 (June) 1950. 

14. White, P., and Waskow, E.: Clinical Pathology of Diabetes in Young Patients, South. 
M. J. 41:561-567 (June) 1948. 

15. Waite, J. H., and Beetham, W. P.: Visual Mechanism in Diabetes Mellitus: Compara- 
tive Study of 2002 Diabetics and 457 Non-Diabetics for Control, New England J. Med. 212:367- 
379 (Feb. 28) 1935; 429-443 (March 7) 1935. 

16. Duke-Elder, W. S.: Text-Book of Ophthalmology, Vol. 4, St. Louis, C. V. Mosby 
Company, 1949, p. 4437. 


| 
| 
| 


CORDES—THE DIABETIC: PROGNOSIS 


bilateral, but there is normal pupillary reaction. Rea‘' suggests that excessive 
glycogen deposits in the pigment epithelium of the ciliary bodies may interfere with 
normal function, or that there may be an altered condition of the lenses. The insuffi- 
ciency tends to disappear when the diabetes is controlled. 


Changes in Refraction—It was Horner ** who in 1873 first called attention to 
the sudden changes in refraction that occur in diabetes. His observation has since 
been confirmed many times. Duke-Elder *’ states that characteristically the changes 
come on suddenly and bilaterally ; that myopia is associated with a rise, and hyper- 
opia with a fall, in the sugar concentration of the blood, and that the hypermetropic 
change seems not to occur as an initial phenomenon, but to follow a myopic change. 
As the blood sugar concentration varies, the refractive state of the eye may change 
from hypermetropia to myopia and vice versa. The alteration in the refraction is 
frequently associated with astigmatic changes of from 2 to 3 D. Duke-Elder observed 
one case with —6 D. of astigmatism in one meridian and +9 D. in the other. There 
is evidence that in the terminal coma a much higher degree of myopia may develop. 
Bellows *° observed that, in contrast to the rapid development of the hypermetropia, 
the regression to a normal state was gradual, generally requiring from two to four 
weeks. This observation has been confirmed by Granstrom,”* Waite and Beetham,*® 
O’Brien and Allen,” and others. 


There have been a number of theories as to the cause of these refractive changes. 
Elschnig’s report ** of a case of unilateral aphakia in which refractive changes devel- 
oped only in the phakic eye limits our consideration to the lens. Duke-Elder '* 
attributes transitory myopia to the entering of fluid into the lens osmotically, as a 


result of a variation in the sugar concentration of the blood and tissue fluids. When 
the fluid enters the lens the nucleus fails to take it up. This creates a difference in 
refractive index between the lens cortex and its nucleus and contributes further to 
the refractive change. When the diabetes is treated the circumstances are reversed : 
There is drainage of fluid from the lens, and the patient becomes relatively hyper- 
metropic. Granstrém,?! on the other hand, believes that hydration of the nucleus is 
responsible for the hypermetropic change. According to his observations, and to 
those of Lawrence, Oakley, and Barne,** and others, reversible changes in the lens 
of a precataractous type occur in diabetes. 
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Whatever the cause of these changes, a sudden and unexplained myopia should 
always suggest the possibility of diabetes, and the ophthalmologist should insist on 
at least an examination of the urine. It is surprising how often myopia is the first 
symptom to call the disease to the patient’s attention. If it occurs in a known diabetic, 
an immediate checkup is indicated to ascertain whether or not there has been a 
relapse. On the other hand, as pointed out by Duke-Elder, a sudden hypermetropic 
change suggests that treatment may have been undertaken too suddenly or applied 
too rigorously. THe latter situation has been obtained much oftener since the intro- 
duction of insulin than before. 

The treatment of these transient refractive changes should be directed toward 
the constitutional disease. Since stabilization of the refractive state of the diabetic 
may require from two to four weeks, glasses should not be prescribed until this 
period has elapsed. The patient, moreover, should be warned about the possibility 
of future sudden changes, and their significance should be explained to him. 


Aneurysms of the Conjunctiva.—In 1943 Ballantyne and Loewenstein *° demon- 
strated that some of the small spots of blood seen in the retina, which had previously 
been considered hemorrhages, were actually aneurysms. These authors described 
them as small, spherical forms attached to the finer, perimacular venules, like berries 
to twigs. 

In 1950 McCulloch and Pashby *° reported on the examination of 100 diabetics 
and 50 nondiabetics, in which they found similar aneurysms in the conjunctivas of 
55% of the diabetics and 14% of the controls. Two types were seen. The first was 
a true berry-like aneurysm, such as Ballantyne had described and to which a vessel 
could or could not be traced. Unlike small hemorrhages, they were purplish, were 
located at the limbus or toward the fornix, and were deep or superficial. They 
showed no tendency to absorb, but could be seen unchanged as to size, shape, and 
position after several months. They were four times as common in diabetic as in 
normal persons and were found in 62% of diabetics with retinopathy and in 48% 
of diabetics without retinopathy. They bore no relation to the age of the patient; 
to the duration of the diabetes ; to blood pressure, albuminuria, or hematuria ; to the 
blood cholesterol or nonprotein nitrogen level, or to capillary fragility. This type 
of aneurysm was regarded by the authors as probably related to the diabetes. The 
second type appeared as an aneurysmal dilatation of the veins. It was seen anywhere 
in the conjunctiva, but usually near an area of inflammation. It occurred commonly 
and was regarded as totally unrelated to the diabetes. 

Since conjunctival aneurysms occur in nondiabetic persons, their presence is at 
most only suggestive of diabetes, and in no way diagnostic. A high incidence of 
them, however, may indicate a widespread tendency toward diabetes in the general 
population. Their presence in the conjunctiva suggests, moreover, that they may 
occur also in most other tissues &f the body and that the hyaline changes in the 
pancreas, the glomerular tufts, and the retina are comparable. McCulloch and 
Pashby suggest that these hyaline changes may be the cause of diabetes and con- 
clude that the aneurysms found in the capillaries of the conjunctiva are probably 
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related to the diabetes and to the incidence of diabetic retinopathy. They suggest, 
further, that diabetes may be part of a generalized vascular disease which affects 
the retina, glomeruli, islets of Langerhans, and conjunctiva. 


Changes in the Iris—Two types of lesions of the iris, iridopathy and rubeosis 
iridis, may occur as manifestations of diabetes. Iritis and uveitis, on the other hand, 
have the same incidence, follow the same course, and have the same prognosis 
whether diabetes exists or not. 

Iridopathy: Parsons ** states that extreme edema of the pigment layer, with 
formation of numerous small cystic spaces, is common in diabetes. Friedenwald ** 
describes a peculiar formation of blisters and cysts in the pigment epithelium of the 
iris resulting from accumulations of fluid under this layer. The cells of pigment 
epithelium are filled with glycogen. As a result of liberation of pigment from the 
epithelial cells, the anterior surface of the lens may be spotted with clumps of pig- 
ment; freed pigment is sometimes seen in the aqueous during a cataract extraction. 
According to Clapp,*® this pigment clumping in diabetes may be confused with 
malignant melanoma. 

Rubeosis Iridis Diabetica: This was the term given by Salus *° to signify the 
presence in diabetics of new-formed vessels in the sphincter region of the anterior 
surface of the iris. Fralick’s gonioscopic studies ** revealed peripheral synechias 
and a vascular network covering the corneoscleral trabeculum. According to Duke- 
Elder,** there may be spontaneous disappearance of these vessels. Secondary 
glaucoma is the rule, and recurrent hypliema is characteristic. In the cases reported 
in the literature and reviewed by Fralick,*' retinopathy was usually also present. 
Lawrence and Levy ** noted new vessels on both surfaces of the cornea, and Kurz ** 
found them on the disk and in the retina. 

The visual prognosis for the diabetic patient showing this lesion of the iris is 
always poor. There is no response to miotics, and antiglaucoma surgery is seldom 
well tolerated. Agatston *° states that the condition of the retinal and uveal venous 
system has a direct bearing on the surgical result. In my experience and in that of 
Agatston,®* de Roetth,** and others, cyclodiathermy occasionally gives satisfactory 
results in severe cases by reducing tension and relieving pain. Fralick *' believes 
that if the vascular supply to the eyeball is sufficiently deranged, metabolic abnor- 
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malities will produce a low-grade iritis with new-vessel formation, synechias, and, 
eventually, hemorrhagic glaucoma. If cyclodiathermy does not control the pain, 
enucleation is the only recourse. 

Changes in the Lens.—It is an old observation that cataract is particularly likely 
to develop in diabetics. There are, in fact, two types that may occur: (1) the true 
diabetic cataract, which is seen only rarely, and (2) changes in the lens similar to 
the senile cataract of elderly nondiabetic persons. 

1. True Diabetic Cataract: Typical diabetic cataract, invariably bilateral, is 
usually seen in young persons with severe diabetes. O’Brien and Allen ** found the 
lesion in 14% of 260 diabetic patients under 21 years of age. According to Kirby,*’ 
it develops in the presence of a high concentration of sugar, and usually when the 
patient is fairly well, i. e., when he has a sufficient reserve of fluid. It usually 
appears in patients under 25 and has been seen as early as 11 months. In one 
patient whom I observed personally the diabetes was diagnosed at the age of 2% 
years and the diabetic cataracts were discovered at the age of 6 years. On rare 
occasions the cataract occurs in older persons, e. g., in a patient aged 33 reported 
by Kirby,*? and in a man aged 47, reported by Franceschetti.** 

The appearance of the true diabetic cataract is characteristic. The opacities are 
of the snowflake type, start in the subcapsule, and increase rapidly. Kirby * tells 
of one cataract that matured in four days. In addition to the typical lesions, irregu- 
lar large and small plaques may appear, with fine, dust-like, dirty-brown opacities 
and rapidly progressive, bluish-white opacities. 

Lawrence, Oakley, and Barne ** point out that temporary changes in the lens 
can occur in diabetic coma. They are a result of dehydration and disappear when 
the condition is corrected by isotonic sodium chloride solution replacement. This 
dehydration factor is believed to be a significant feature of acute forms of the 
systemic disease in young people. 

Bellows and Shoch *’ have shown that lens opacities occur in experimental 
alloxan diabetes in rabbits. There is loss of glutathione, not caused by the alloxan 
itself, and this, they believe, is an important factor in the pathogenesis of alloxan- 
diabetes cataract. 

Duke-Elder *° lists the possible causes of diabetic cataract that have received 
consideration as follows: (1) presence of sugar in the aqueous and lens, an unten- 
able explanation, since the concentration required to produce a cataract would be 
incompatible with life; (2) toxic products of metabolism; (3) edema and degen- 
eration of the ciliary epithelium; (4) photochemical activity ; (5) endocrine failure ; 
(6) decrease in the permeability of the capsule; (7) influence of acidosis, and (8) 
hydration of the lens by osmotic influence. Duke-Elder favors the theory of the 
hydration of the lens. 
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2. Senile Cataract in Diabetes: It is generally agreed that the senile type of 
cataract appears more frequently in diabetics than in nondiabetics, and at a rela- 
tively early age. Kirby ** found that 64% of diabetic patients of all ages had 
opacities of some kind, a percentage much higher than that in groups of nondiabetic 
persons. Of these opacities, 70% were of the senile cortical type. The severity 
of the disease has no apparent relation to the incidence of the cataract, which in 
Kirby’s group was found more frequently with diabetes of moderate severity. The 
incidence increased with the duration of the disease, however ; for example, 70% of 
the patients who had had diabetes over five years showed cataractous changes. 

It is noteworthy that not all authorities agree with Kirby’s finding that cataract 
is more frequent in diabetic patients. Waite and Beetham ?® and Anderson,*! for 
example, came to the conclusion that although punctate opacities and crystalline 
deposits were commoner in dighetic persons than ‘n the general population, cata- 
ract was not. 

Cataract Extraction in the Diabetic—The true diabetic cataract calls for the 
linear extraction advocated by Barkan ** and Cordes.** The operation avoids trauma 
to the vascular tissues and thus materially reduces the danger of hemorrhage. If 
good preoperative dilation of the pupil is not obtained, an iridectomy should be 
performed through an incision just inside the limbus. No statistics on the surgi- 
cal prognosis of this procedure were to be found in the literature, but in the three 
cases in which I operated personally there were no complications and the visual 
result was satisfactory. The visual prognosis inevitably depends largely on the 
presence or absence of retinopathy. 

In the past cataract extraction in the diabetic has carried a poor prognosis. 
The complications most dreaded were hemorrhage and infection. In 1911, before 
the introduction of insulin, Gifford ** found that 43% of diabetics lost their eyes 
after cataract extraction as the result of postoperative infection. In a series of 2,123 
extractions, Wheeler *® found hemorrhage in 5% of the nondiabetic patients and 
in 28.9% of the diabetic patients. He concluded that the presence of diabetes of any 
degree of severity was an important predisposing factor in the production of these 
hemorrhages. Both Wright *® and Kirby ** concur. 


As Duke-Elder ** points out, the proper use of insulin has changed the prog- 


nosis in these cases completely. In reporting the results of cataract extraction in 
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a series of 40 diabetic patients, DeVoe ** concluded that the presence of diabetes 
did not greatly alter the prognosis as concerned postoperative bleeding. In my own 
series the incidence of postoperative bleeding was actually slightly less than in the 
nondiabetic group. Wright ** expresses the opinion that certain rigid irises are apt 
to bleed and that normal ones are not, and, further, that when there are diseased 
vessels, as in arteriosclerosis and diabetes, the complication of hemorrhage is more 
likely to occur. DeVoe ** found that in diabetics the performance of an iridectomy 
at the time of extraction increased the chance of subsequent hemorrhage by about 
20%. 

If the retinopathy consists of petechial or smal! hemorrhages, the surgical risk 

is good, but engorged veins and large retinal hemorrhages are contraindications 
to surgery, which should then be delayed or avoided. These pathological changes 
may be seen if the lens opacities are not too dense, but their presence must be 
inferred, chiefly through light projection and gross visual-field studies, when oph- 
thalmoscopy is not possible. The condition of the opposite retina, which often is 
still visible, may be an important guide. If a cataract extraction is to be performed 
on a diabetic patient in whom neither fundus can be visualized, the patient, or the 
patient’s relatives, should be warned that, although the chance of improving the 
vision is sufficiently good to warrant operation, the result may be disappointing. 
Needless to say, operation should not be performed in the presence of vitreous 
hemorrhages, retinitis proliferans, or detachment of the retina. 
i If surgery is contemplated, any abnormal elevation of blood pressure should be 
treated, all foci of infection should be rigidly eliminated, and the diabetes should 
have been under control for a number of months. The patient should be hospi- 
talized several days before operation, so that dietary conditions and the insulin 
dosage can be standardized in the hospital where the operation is to be performed. 
i] In Agatston’s opinion,** it is well to reduce the blood sugar by diet or use of insulin 
‘| to 200 mg. per 100 cc. or less before operation, although insulin should not be 
| given on the day of operation, at least in any large amount, for fear of increasing 
] the danger of hemorrhage. 

Diabetic Retinopathy—The development of diabetic retinopathy is apparently 
unrelated to the severity of the diabetes (Doggart*). It was long believed to be 
{ the result of, or associated with, retinal arteriosclerosis and hypertension. Although 
the two conditions are indeed frequently associated in persons of the older age 
group, hypertension and the retinopathy of diabetes are separate entities, clinically 
and histologically (Ballantyne *’). In both conditions the earliest recognizable 
lesions are pathological changes in the retinal vessels; but in diabetes these lesions 
affect primarily the venous side of the retinal vessels, and in hypertension they 
affect primarily the arterial side. 

Of interest in this connection are the cases described by Kimmelstiel and Wil- 
’ in which diabetes mellitus, albuminuria, and hypertension were associated 
clinically and pathologically; this syndrome is the so-called Kimmelstiel-Wilson 
disease, or intercapillary glomerulosclerosis. The lesion is characterized by the 
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presence of globular hyaline nodules, usually situated near the periphery of the 
glomerular tuft, by irregular strands of similar hyaline material between and sur- 
rounding the glomerular capillaries, and by the presence of enlarged or dilated 
capillaries in the glomeruli. White and Waskow* report that every diabetic 
child in the Joslin Clinic who had had diabetes for 15 years or more and on whom 
autopsy was performed showed this lesion of intercapillary glomerulosclerosis. That 
there is a relation between the vascular system of the retina and that of the rest 
of the body is brought out by Post and Stickle,** who conclude that in juvenile 
diabetics examination of the retina is a fairly reliable method of determining the 
amount of renal damage that has been sustained and the condition of the vascular 
system in general. 

Friedenwald * found associated renal lesions in 25 of 43 diabetics with retinal 
microaneurysms and no renal lesions in 33 diabetics without aneurysms. This obser- 
vation would certainly indicate a close connection between retinal microaneurysms 
and the Kimmelstiel-Wilson disease. That such aneurysms are also present in non- 
diabetic patients, however, has been shown by Ashton.** He found them in the 
posterior part of the fundus in 13 of a series of 79 postmortem examinations of 
nondiabetic patients and concludes that, although they are indeed a valuable diag- 
nostic clue, they are not the unequivocal sign of diabetes that Ballantyne consid- 
ered them. 

In a recent study, Sysi®* examined 143 pairs of eyes from three series of 
patients, with arteriosclerosis, nephrosclerosis, and nephritis, respectively, and 
found microaneurysms in each group. There was no clear difference between the 
formations occurring in the different diseases. He concludes that the retinal aneu- 
rysms were not manifestations of hypertension, arteriosclerosis, retinal disease, 
hyperglycemia, or pancreatic changes, but were caused, rather, by “disturbances in 
the central regulation which occur in these diseases.” Microaneurysms in the retina, 
as in the conjunctiva, should thus be considered as suggestive, but not diagnostic 
of diabetes. 

While arteriosclerosis and diabetes are often associated, there are many diabetics 
in whom there is no evidence of arterial disease. This is particularly true in young 
patients. Bloch °* reports among his cases that of a woman aged 26 with diabetes of 
15 years’ duration and typical diabetic retinopathy. There was no evidence of 
arterial or renal disease; the blood pressure was 125 systolic and 90 diastolic. 
O’Brien and Allen ** found diabetic retinopathy in 4% of a series of young patients 
without hypertension or arteriosclerosis. 

Waite and Beetham,'® Anderson,®® Wagener * and others have shown that the 
duration of the diabetes is the most important factor in the production of the retin- 
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opathy. Wagener * found that 83% of all patients who had had diabetes for over 
20 years had diabetic retinopathy, and that the incidence was as high in the cases 
of controlled diabetes as in the cases of uncontrolled diabetes. Renard and Dhermy ** 
evolved a theory to explain the late development of retinopathy. They found that 
in the course of diabetes of long standing, in addition to upsets in the carbohydrate 
metabolism, and independent of them, an alteration in the lipotropic function of the 
pancreas occurs. This induces a disturbance in the lipid metabolism, shown par- 
ticularly by the fatty changes in and around the vessels, producing the character- 
istic diabetic retinopathy. 

Wagener * divides the development of the retinopathy into five stages, which 
he describes as follows: 

1. The earliest sign is the appearance of one or more small capillary aneurysms, 
which formerly were called “small deep hemorrhages.’ These were first demon- 


Fig. 1—Diabetic retinopathy, Stage 1 (Wagener, H. P.; Dry, T. J., and Wilder, R. M.: 
Retinitis in Diabetes, New England J. Med. 244:1131-1137 [Dec. 40] 1934), presenting punctate 
hemorrhages and capillary aneurysms. All the hemorrhages are essentially round. 


strated by Ballantyne and Loewenstein,®® and later by Friedenwald,*’ Ashton,** 
and others. The aneurysmal sacs are often incompletely lined with endothelium 
(Fig. 1). 

2. The next stage is marked by the development of tiny, punctate hemorrhages, 
chiefly in the macular area. At this stage the exudates begin to appear. This is 
the central punctate retinitis of Hirschberg (Fig. 2). They are solid, soapy, or 
waxy looking, yellowish in color, with well-defined, sharply cut edges. At a later 
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Fig. 2.—Diabetic retinopathy, Stage 2, representing the “central punctate retinitis” of 
Hirschberg (enlarged tracing of fundus photograph). 


Fig. 3—Late Stage 2, with exudate coalesced into larger masses (enlarged tracing of 
fundus photograph). 
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stage they have been described by Doggart * as looking like “blobs of white or yel- 
low paint’ (Fig. 3). Distributed irregularly in the central area, they frequently 
form a circle around the macula (Fig. 4). As time goes on these exudates tend to 
coalesce into lardaceous, irregular masses interspersed with dark-gray pigmentary 
degeneration. 

Duke-Elder stated in a personal discussion that he and Ashton believe that there 
is a relationship between these lipid, or hard, exudates and the microaneurysms. 
They believe that the lipids leak out through the wall of the aneurysms, owing to 
the lack of endothelial lining. This would account for the fact that the aneurysms 


are often surrounded by a circinate area of these exudates. The same process prob- 


ably takes place in the kidney in Kimmelstiel-Wilson disease. In support of this 


Fig. 4.—Diabetic retinopathy, Stage 2, circinoid form (enlarged form tracing of fundus 
photograph). 


theory is the fact that similar patches of exudates are found around the miliary 
aneurysms that occasionally occur in young nondiabetic patients affected with a 
condition related to angiomatosis retinae. 

3. In a third stage cotton-wool patches develop, and may indicate the onset 
of complicating hypertension (Fig. 5) (Koyanagi **). 

4. Visible changes in the veins occur in a fourth stage, or may in some instances 
follow Stage 2; when retinopathy occurs in young diabetics this change may even 
occur as the initial lesion. The veins dilate, develop nodules (beading), and become 
ensheathed (Fig. 6). It was Nettleship®® who first observed phenomenon, in 
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Fig. 5.—Diabetic retinopathy, Stage 3, showing “central punctate retinitis” with cotton-wool 
patches (enlarged tracing of fundus photograph). 


Fig. 6.—Diabetic retinopathy, Stage 4, showing hemorrhages with pronounced disease of the 
veins (enlarged tracing of fundus photograph). 
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1888. Since then, Gray *' and O’Brien and Allen “ have demonstrated that under 
the microscope the veins appear sclerosed, the walls showing variations in thickness, 
hyaline degeneration, areas of endothelial proliferation, and thrombosis. At this 
stage multiple thrombi may develop, as well as larger hemorrhages, deep and round 
rather than superficial. The central retinal vein may undergo total obstruction. 

5. In the final stage there are recurrent vitreous hemorrhages, which are fol- 
lowed by retinitis proliferans (Fig. 7). According to Gifford,®* this occurs in only 
about 1.5% of the patients. It is nevertheless an exceedingly important condition, 
since it usually leads to detachment of the retina and blindness. Klien ®t has shown 
that the retinitis proliferans in diabetes originates at or near the disk, with devel- 
opment of a profusion of newly formed blood vessels, which appear in advance of 
any noticeable amount of connective tissue. These vessels often show a brush-like 


Fig. 7—Diabetic retinopathy, Stage 5, with preretinal hemorrhage and retinitis proliferans 
(enlarged tracing of fundus photograph). 


arrangement, and the endings in the vitreous form either coil-like convulsions or 


loops returning to the disk. 

In the older diabetic the retinopathy is likely to pass through all five of these 
stages, but, as noted above, it may start with Stage 4 in young patients who have 
been kept alive with insulin. 

Pathological Features—A good deal has been written on the histologic features 
of diabetic retinopathy. Ashton ®* reports postmortem findings in 21 diabetic 
patients. He observed two types of aneurysms in the retina. One type showed an 
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afferent and an efferent vessel; the other type arose from one side of the vessel, 
the opposite side remaining normal. Ballantyne *° states that the earliest recog- 
nizable change takes the form of minute fatty granules in the vascular endothelium, 
together with swelling of the endothelial cells. He considers the most striking 
changes in the retinal veins to be expansion, beading, and the formation of loops, 
coils, and networks; he found predominant histologic changes to be phlebosclerosis 
and intraretinal and preretinal networks of large, thin-walled vessels. These find- 
ings correspond with those of Gartner,®® O’Brien and Allen,"? and others. The 
hemorrhages, as already stated, are characteristically rounded and occur chiefly in 
the deep layers, particularly in the internuclear layer. Exudates are observed in 
the deep layers and patches of ganglioform degeneration in the nerve-fiber layer. 
Renard and Dhermy “ are of the opinion that the fatty nature of the exudates can- 
not be explained on the basis of exudation with reabsorption of fibrin by leukocytes ; 
they think, rather, that it points to a lipid infiltration of an ischemic area. 


Treatment.—There is no generally accepted treatment for diabetic retinopathy 
aside from the treatment of the diabetes itself. Moreover, in attempting to evaluate 
any method of treatment, it must be borne in mind that diabetic retinopathy tends 
to undergo periodic remissions and exacerbations. According to Friedenwald * both 
punctate hemorrhages and waxy exudates may disappear and then reappear sud- 
denly. Doggart * believes that individual hemorrhages can undergo absorption but 
that exudates seem never to do so, although their appearance may be profoundly 
changed by coalescence with adjacent foci or by admixture with proliferating 
pigment. 

Although Wagener ? and others have found the incidence of retinopathy as high 
in patients with controlled diabetes as in those with uncontrolled diabetes, five 
recent reports indicate that the careful control of the disease may ward off retinal 
complications as follows: 

1. Root, Sinden and Zanca“* found that of 282 patients whose diabetes began 
between the ages of 15 and 30 years and who were observed over a 20-year period, 
the incidence of retinal lesions, including retinitis) proliferans, was much lower in 
the patients in whom the disease was fairly well controlled than in those in whom 
it was poorly controlled. 

2. Jackson and his co-workers "’ found a highly significant statistical correlation 
between the incidence of retinopathy and the degree of control of the diabetes ; in 
their report they stress the need for a high level of control in order that serious 
degenerative changes may be delayed, and sometimes prevented. 

3. A most interesting study is reported by Post and Stickle.’ On the basis of 
observed fundus changes, they conclude that the degree of control of the diabetes, 
as well as the ocular findings and the general health, become progressively worse 
the longer the disease endures; but they find also that the patient who is able to 
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control the disease perfectly presents less pathological change than the patient who 
controls the disease less perfectly or fails to control it altogether. 

4. In a study of diabetic retinopathy in young patients, Walker °* found a close 
correlatien between the development of the retinopathy and the level of control of 
the disease. While the duration was a significant factor, the correlation of retinal 
lesions with increased duration of the disease was paralleled by a decrease in the 
level of control. Walker concludes that in the treatment of juvenile diabetes a high 
level of control offers the best means of averting or retarding chronic degenerative 
changes. 

5. The most recent study along this line has been made by Sherrill.°® He reports 
two groups of patients who had carried out the diabetic routine with “fidelity, 
patience, and perseverance.” One group, of 26 patients, who had acquired diabetes 
aiter the age of 18 had had the disease from 20 to 38 years without any visual 
disturbance. In this group, 4 showed no retinal changes whatever, and the changes 
in the other 22 were minor only. In a second group of patients, who had acquired 
the disease before the age of 17, 14 had had it from 20 to 30 years. Two who had 
had it 30 and 26 years, respectively, revealed no retinal lesions; the rest had no 
visual disturbances but showed “minor retinal changes.” 


70 


Radnot and Sipos *° and others report excellent results with administration of 
rutin, 20 mg. three times a day, in cases of new-vessel formation and hemorrhage. 
They believe that it helped to prevent hemorrhages in patients with hypertension, 
particularly in those with an increased tendency toward abnormal capillary fragility, 
in their opinion the main cause of retinal hemorrhage in diabetes. Experience with 
rutin has in general been less favorable. Cometta and Cuendet *! found it ineffective, 
and Barnes,” in a most convincing article, reports on a series of 32 patients with 
retinopathy at Joslin’s Clinic in Boston to whom he gave rutin for a period of 12 
months. Most of them received at least 180 mg. orally a day, and 19 patients took 
300 mg. or more a day. In 5 of the 32 patients vitreous hemorrhages, severe enough 
to impair vision, developed while they were taking rutin, and in no case was the 
progress of the retinopathy affected. Barnes is of the opinion that while rutin may 
possibly have value in preventing retinopathy, good control of the diabetes is the 
best prophylaxis. 

Appel thinks that premature aging of the blood vessels, due largely to dis- 
turbance ef the lipid metabolism, is one of the typical changes of diabetes. Treatment 
in advanced cases should therefore be directed toward the disease of the vascular 
system rather than the diabetes itself. For this reason, he advocates sympathectomy. 
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The most recent account of a new agent to be tried in the treatment of diabetic 
retinopathy is contained in a preliminary report by Saskin, Waldman, and Pelner **; 
they treated 28 consecutive, unselected patients with testosterone propionate. The 
rationale for its use was based on certain observations that have been made on 
diabetics. In young patients, in whom the diabetes is nearly always a result of 
actual pancreatic deficiency, insufficiency of the liver often supervenes, and the liver 
is then unable to inactivate estrogen. The relation of impairment of liver function 
to the development of arteriosclerosis has been brought out by Rabinowitch.”* 
The further fact that the incidence of retinopathy is much higher in females than 
in males suggests that the male hormone may be useful in diabetic retinopathy. 
The intramuscular administration of testosterone over a period of from two to six 
months resulted in the “unequivocal improvement” of more than one-third of the 
patients and definite improvement in an additional 40%. The authors caution that 
to prevent any masculinizing effect it is advisable to administer not more than 
300 mg. of testosterone propionate a month to women patients. As already stated, 
this report is a preliminary one only, and further work must be done before” 
testosterone as a therapeutic agent in this condition can be evaluated. 

l"itreous Hemorrhage.—In the diabetic, vitreous hemorrhage has a definite 
tendency to undergo periodic remission and exacerbation. Rutin has been somewhat 
more successful in controlling it than in controlling retinal hemorrhage. Guyton 
and Reese *® used x-ray therapy in two cases of severe diabetic retinopathy with 
new-formed blood vessels and vitreous hemorrhages. There was an initial improve- 
ment in vision, but five months later fresh hemorrhages were still appearing, even 
though the new-formed vessels were markedly diminished. One patient whom I 
treated with the 6,000 r recommended by Guyton and Reese has had clearing to 
such an extent that for the last 18 months she had sufficient vision to get about 
comfortably and there have been no new vitreous hemorrhages. The retinopathy 
has progressed gradually, however, and there is more extensive retinitis proliferans. 
It would seem justifiable to use x-ray therapy in desperate cases of recurrent 
vitreous hemorrhage, even though the hope of improvement is slight. 

Pregnancy and Diabetic Retinopathy.—There seems to be a definite relation of 
maternal diabetes to congenital defects. Statistics show that the diabetic mother 
has more than the average liability to abortion, miscarriage, and stillbirth, especially 
if the disease is not well controlled. Moreover, the incidence of congenital defects 
and of the mortality of the newborn is twice as high among children of diabetic 
mothers as it is among children of normal mothers.* 

Recently, Beetham" made some interesting observations on the course of 
pregnancy in the presence of diabetic retinopathy based on a study of 700 pregnant 
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women seen in Joslin’s clinic. He found that diabetic women without retinopathy 
did well in pregnancy if the diabetes was meticulously controlled, that the presence 
of any degree of retinopathy reduced the chance of a successful pregnancy to les= 
than 47%, that the prognosis was very poor if a large amount of hemorrhage was 
present in the fundus of the diabetic, and that no patient with proliferating reti- 
nopathy at the onset of pregnancy survived the pregnancy successfully or maintained 
useful vision. He believes that diabetic wives should have their children as early 
as possible, certainly before they have had diabetes 20 years. 

From Beetham’s observations and my limited experience, it would seem that 
diabetic patients who show extensive retinal hemorrhages or proliferating retinopathy 
should not be permitted to sustain a pregnancy. 


Lipemia Retinalis.—Lipemia retinalis is an uncommon condition, infrequently 
reported since Heyl first described it. It has become increasingly rare since the 


Fig. 8.—Lipemia retinalis in a man aged 29; blood fat, 15%. 


advent of insulin. It occurs in severe forms of diabetes, particularly in young men, 
its production depending on the high neutral-fat content ** rather than on the height 
of the total cholesterol. When the blood fat rises above 3.5%, the vessels take on 
a lighter, salmon color, and above 8% they assume a pinkish-white or entirely white 
color, as though filled with milk (Fig. 8). This white coloration, as Troncoso ** 
points out, is more pronounced in the smaller branches than in the papilla. The 
fundus preserves its reddish hue. When the blood fat falls below 2.5%, the color 
returns to normal. Blood drawn from the arm has a chocolate color; after it has 
stood, a white, cream-like layer forms on the surface. 
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Until 1922, when Wagener *° reported the first case of lipemia in a nondiabetic 
patient, the disease was believed to be limited strictly to diabetics. Since then, 
Dunphy ** has reported uncovering seven cases of lipemia, including one of his own, 
in nondiabetic patients. 

Insulin therapy is of inestimable value. The lipemia disappears promptly, and 
the lipids in the blood return quickly to normal. Duke-Elder *' notes that in all 18 
cases of lipemia with one exception, reported before insulin was available, the 
patient died in coma; since the advent of insulin immediate deaths have been 
exceptional. 

Toxic Amblyopia.—Patients with diabetes are particularly liable to toxic ambly- 
opia. As Doggart* and others have pointed out, tobacco is especially dangerous 
to diabetics and sometimes accounts for a lowering of the visual acuity out of all 
proportion to the changes in the fundus. Cordes and Harrington ** found rapid loss 
of vision of six months’ duration in one of their patients who had had severe diabetes 
for many years. The fundi were essentially normal, but the patient’s physician had 
assumed that the visual loss was due to the diabetes itself. 

Nicotinic acid and its derivatives have a strong vasodilator effect. The diabetic 
is particularly sensitive to the spastic action of nicotine, but Senn ** found that the 
very slow intravenous injection of nicotinic acid, up to 50 mg., was effective in 
tobacco amblyopia. The use of the antispasmotic depropanex® (deproteinated pan- 
creatic extract ), combined with oral administration of nicotinic acid, has been effec- 
tive in our hands. It is well to remember that time may be required for the condition 
to clear. In one case ** 2% months elapsed before the vision returned to 20/30 in 
each eye. The patient, aged 80, had a severe form of diabetes, but the disease was 
of recent origin and there was no retinopathy. It was of interest that improvement 
ceased when the vasodilator injections of sodium nitrite were discontinued. 

Optic Nerve Atrophy —Walsh™ says that pallor and atrophy of the optic disks 
in diabetes probably depend largely upon widespread arteriosclerotic changes, which 
are part of the disease, and that optic neuritis is rarely causative. However, 
Wolfram *° reports optic nerve atrophy associated with diabetes in four siblings, 
whose ages ranged from 7 to 18 years. In discussing these cases, Wagener states 
that, in view of the gradual onset of loss of vision and its steady progression, a 
diagnosis of Leber’s disease (hereditary optic atrophy) was not justified. The lesion 
seemed to be bilateral progressive primary optic nerve atrophy. Tyrer ** reports 
three siblings between 5 and 18 years of age with severe diabetes and bilateral optic 
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nerve atrophy. The parents were first cousins, and the siblings showed other evi- 
dence of neuropathology, so that the role of the diabetes in the development of the 
atrophy must, of necessity, be in doubt. 


Ocwlar Paralysis—Paralysis of the extraocular muscles is encountered occa- 
sionally in diabetes. According to Duke-Elder,*’ the pathological basis of such an 
ocular paralysis is not understood, but it is usually ascribed to neuritis of the ocular 
nerves, comparable to the polyneuritis characteristic of the disease. Waite and 
Beetham '° found the condition in 4% of their cases, and Cogan ** reports observing 
it in a number of different ocular muscles. Tassman ** states that the sixth nerve 
is the one most frequently affected. Complete recovery is the rule, although it may 
take two or three months. 

Ocular Hypotony.—As Moore * points out, it has been known for some time 
that in some cases of diabetic coma there is a striking diminution in the intraocular 
tension, which is readily appreciable to the touch. It is not due to a corresponding 
fall in blood pressure, and it has been said to be a result of hyperglycemia. Wolff 
and de Jongh ® do not agree with this theory, however, since they observed the 
same decrease in tension in connection with insulin convulsions (hypoglycemia ) 
and were able to produce the same effect in experimental animals by inducing con- 
vulsions with such drugs as strychnine and cocaine. They believe that the substance 
known as antitonin produced by the convulsions is responsible for the hypotony. 


VISUAL PROGNOSIS FOR THE DIABETIC 


The ocular complications that occur in diabetes and the possible methods oi 
treating them have been discussed, and the visual prognosis of the diabetic can now 
be considered. 

The introduction of insulin and a better understanding of the dietary require- 
ments of the diabetic have resulted in an increase in his life expectancy. Joslin * 
states that, on the average, diabetics now die at the age of 64, instead of 44, as they 
did before the introduction of insulin. Asa result of this increased longevity, more 
diabetics are manifesting ocular and other vascular complications. The two most 
important causes of visual loss are the formation of cataract and the development ot 
retinopathy and its secondary complications. 

Cataract is the less serious of these two causes. Diabetic cataract as a specific 
condition is rare, occurring in only a few of the younger patients ; Kumm, Mehlhose. 
and Obal ** found it in only 11 of 176 juvenile diabetics. There is no apparent rela- 
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tion between the blood sugar level and the development of cataract, and insulin 
therapy has no favorable effect on it. It has been generally believed that senile 
cataractous changes are seen more frequently in the diabetic than in the nondiabetic, 
and Martensson and Palm ** found changes in the lens in 40% of patients who had 
had diabetes for at least 15 years. Waite and Beetham,’ Gifford," and others, how- 
ever, believe that ordinary changes in the lens are not commoner in the diabetic than 
in a nondiabetic of the same age. If they are correct in this conclusion, the prognosis 
for visual loss due to cataract formation is no worse for the diabetic, except for a 
small percentage of young patients, than for the nondiabetic. 

The prognosis for cataract surgery in a diabetic patient was formerly very bad, 
with loss of the eyeball from infection or hemorrhage a common sequel. Since the 
introduction of insulin, however, cataract surgery need no longer be feared. The 
importance of having the disease under the best possible control, of removing any 
foci of infection, and of stabilizing the diabetic regimen in the hospital several days 
before operation cannot be overemphasized. Mention of the inadvisability of giving 
large doses of insulin on the day of operation will also bear repetition. If these pre- ; 
cautions are carried out, the surgical prognosis is just as good as it is in the non- : 
diabetic. The visual prognosis depends primarily on the presence or absence of 
retinopathy. In the true diabetic cataract of young persons, the linear extraction 
advocated by Barkan *? and Cordes ** reduces the danger of hemorrhage to a 
minimum. 

A review of the results of cataract surgery in diabetic patients at the University 
of California Hospital, in San Francisco, yielded interesting information. In a 
series of 600 cataract extractions, 71, or approximately 11%, were in diabetic 
patients. Fifty-four of these patients showed no evidence of retinopathy; in the 
remaining 17 there were varying degrees of involvement of the fundus. Intracapsular 
extractions were performed in 73% of the diabetic patients, and extracapsular extrac- i 
tions, in 27%. 

The visual results in the diabetic patient compared very favorably with the results 
in the nondiabetic patient. In 74% of the nondiabetic patients postoperative vision : 
of 20/30 or better was obtained ; of the diabetic patients without retinopathy, 70% 
had equally successiul results. The visual results were thus only slightly better in 
the nondiabetic than in the diabetic without retinopathy. Of the diabetics with vary- 
ing degrees of retinopathy, only 54% had 20/50 vision or better; 38% had less 
than 20/200; none had 20/20. 

In this series any evidence of blood in the anterior chamber, even a trace, was 
recorded as hemorrhage. In the diabetic patients it occurred in 19% ; in the hyper- 
tensive patients, in 21%, and in the arteriosclerotic patients, in 26%. In these three 
groups, then, the incidence of hemorrhage varied only slightly, and the diabetic group 
showed the least amount. In none of the diabetic patients was there any evidence of 
postoperative infection. 
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By far the most important cause of permanent loss of vision in the diabetic is 
retinopathy and its complications, vitreous hemorrhage, and associated retinitis pro- 
liferans. In diabetes the life expectancy is greater than it is in simple arteriosclerosis, 
and much greater than it is in renal disease. The existence of diabetic retinopathy 
adds little or nothing to the gravity of the general prognosis; it is merely part of 
the vascular disease associated with diabetes and expressed by retinal hemorrhages 
and varying degrees of albuminuria, or hypertension, or both. 

From the standpoint of vision, however, the ultimate prognosis of diabetic 
retinopathy is poor, for, in spite of treatment, the changes tend to be progressive. 
As has been amply covered in earlier sections of this paper, the development of 
retinopathy is related to the duration of the diabetes rather than to the age of the 
patient, the severity of the disease, or the method of treatment; and the general 
increase of life expectancy in diabetes has been parelleled by an increase in its 
degenerative vascular complications. 

There is very little in the literature on the amount of visual handicap resulting 
from diabetic retinopathy, and very little on the relation of visual acuity to the dura- 
tion of the diabetes. Gifford,” in 1949, in reviewing his records for the previous 
two years, found 25 cases of diabetic retinopathy ; the duration of the diabetes varied 
irom 2 to 20 years, with an average of 10 years. Twelve patients, or nearly 50%, 
had lost the ability to read ordinary newsprint, their visual acuities being less than 
20/70 in the better eye; 6 had less than 20/200 vision, and 4, less than 10/200 
vision. These last four patients (8%), although retaining a little vision, had lost 
their independence and were for all practical purposes blind. This series, while 
very small, shows that the degree of visual loss in cases of diabetic retinopathy can 
be very high. 

The visual prognosis in diabetic retinopathy is best considered under two general 
headings: (1) the prognosis for the juvenile diabetic and (2) the prognosis for the 
adult diabetic. 

The Juvenile Diabetic—White and Waskow '* found vascular disease in 93% 
of 220 juveniles surviving 20 or more years of diabetes; in this group the onset of 
the disease had occurred before the age of 15 years. Chute ** found retinitis in all 
of 24 juvenile diabetics who had survived 20 years. The number of young diabetics 
who have been kept alive on insulin for 20 years or more is increasing, so that more 
patients with diabetes dating from childhood are now being seen with retinopathy. 
As has already been stated, in this group the retinopathy is more apt to start with 
“Stage 4,” is severer, and often progresses rapidly to retinitis proliferans. Thus, 
the visual prognosis of the patient who acquires his diabetes in childhood is poor 
once middle life has been reached. 

This increased number of instances of retinopathy in young diabetics who have 
had the disease for 20 years or more has stimulated new interest in juvenile diabetics, 
however, and the recent studies referred to previously indicate that a person with 
perfectly controlled diabetes may go through a normal life span with a minimum of 
degenerative changes resulting from the diabetes. This should be a stimulus to both 
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patient and physician to maintain a normal blood chemistry and to treat both minor 
and major complications early and adequately, so that the visual prognosis of 
juvenile diabetes need not be so bad as it has been in the past. 

The -idult Diabetic—Among the patients whe acquired diabetes in adult life, 
Wagener ? found that 73% of those who had had the disease for more than 20 years 
had retinopathy. Dolger °* studied 200 patients with diabetes of 25 years’ duration 
and found all of them with vascular damage and albuminuria or hypertension. There 
is thus no doubt that the visual prognosis is poor for patients surviving the disease 
for 25 years, but the number who live so long is relatively small, since in the adult 
the disease occurs most commonly between 40 and 70 years of age. Of the entire 
adult group, according to Martensson and Palm,** 60% do not have retinopathy. 
In the adult, moreover, there is a greater tendency for the retinopathy to develop 
slowly, and many patients observed over a number of years show nothing more in 
the fundus than the early vascular changes, i. e., microaneurysms and small hemor- 
thages. It is thus apparent that in the adult the older the patient is at the time of 
onset of the disease, the better his visual prognosis, and that if he lives more than 
20 years after the onset the visual prognosis is not good. 

The conclusions of Dolger ** and others that there is vascular damage in virtually 
100% of cases in which the diabetes is of 25 years’ duration is not shared by Joslin.* 
He believes that the statistically high rate of damage is in part the result of poor 
treatment, and he cites the cases of seven patients ** who have lived 25 years with 
diabetes and have shown no signs of degenerative changes in the eyes or vascular 
system elsewhere. Robson “* cites a case of diabetes of 30 years’ duration, with no 
complications. Sherrill °’ reported a patient with onset of diabetes at the age of 14 
who had had the disease for 30 years, and another with onset at the age of 16 whose 
disease was of 26 years’ duration. Neither showed any retinal lesions. In the adult 
group there were patients who had had diabetes for 21, 22, and 29 years who revealed 
no retinal lesions. In all these patients, young and old, there had been constant 
adequate control of the diabetes. 


CONCLUSIONS 

On the basis of personal experience and a review of the literature, it would seem 
justifiable to draw the following conclusions regarding the visual prognosis for the 
diabetic patient : 

1. The visual prognosis of rubeosis iridis is very poor. 

2. Extraction of a true diabetic cataract, or of a senile cataract in a diabetic 
patient, offers a good prognosis for vision provided there is no retinopathy. It is 
important that all foci of infection be cleared up before operation, that the diabetes 
be controlled in the hospital for several days before operation, and that insulin not 
be given in large amounts on the day of operation. 

3. The young diabetic who survives 20 years is very likely to have a severe form 
of diabetic retinopathy with loss of vision, irrespective of the level of control at 
which the disease has been maintairted. 
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4. Since the disease in the adult occurs as a rule between the ages of 40 and 
70 years, only about 40% of patients with diabetes acquired in adult life have 
retinopathy. 


5. The adult diabetic who survives 20 years with the disease will almost cer- 
tainly have retinopathy, but the retinal process will usually progress more slowly 
than it does in the juvenile diabetic. 

6. While almost all observers have agreed that the treatment of diabetes has no 
effect on the development of retinopathy, recent scattered reports indicate that if 
present-day methods of control are carried out meticulously the prognosis in the 
future may not be as black as it is now generally believed to be. 

7. In view of the devastating effect of loss of vision, the physician managing a 
diabetic patient carries a grave responsibility to leave no stone unturned to assure 
the best possible control of the diabetes, and thus perhaps prevent visual loss. To 
this end, he should take full advantage of the accumulated knowledge available to 
him. 
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PAPILLEDEMA AS THE OUTSTANDING SIGN IN MENINGEAL HYDROPS 


HERBERT GILLER, M.D. 
AND 

DAVID G. COGAN, M.D. 
BOSTON 


ee the presenting signs and symptoms of meningeal hydrops are oftenest 
blurred vision, headache, and papilledema, it is important that ophthalmologists 
be acquainted with this entity. Accordingly, this report will be concerned with a 
description of meningeal hydrops and an analysis of seven cases from the ophthal- 
mological and neurological services of the Massachusetts Eye and Ear Infirmary 
and the Massachusetts General Hospital. 

Meningeal hydrops is a clinical entity in which increased intracranial pressure 
is present without an expanding intracranial lesion or other obvious cause. With 
the usual symptoms and signs of headache, blurred vision, and bilateral papilledema, 
the cerebrospinal fluid is clear, and there is usually no abnormality in cells or 
protein, although the pressure is elevated. However, there may be exceptions, as 
reported by Ray and Dunbar? and as noted in the case reports of Davidoff and 
Dyke ? and Dandy,’ in which a relatively slight increase in the cerebrospinal fluid 
cell count or protein occurred. 

The following terms have been used in the literature to connote this condition: 
(a) pseudotumor cerebri,* (6) otitic hydrocephalus,’ (c) intracranial hypertension 
of unknown cause,® (d) intracranial pressure without brain tumor,’ (e) toxic 
hydrocephalus,’ (f) serous meningitis,? (g) meningeal hydrops,* and (h) arach- 
noiditis (Cushing) .* 

Passot, in 1912, first used the name of meningeal hydrops for this syndrome, 
which he found sometimes followed simple otitis media. This name best fits the 
findings, since it is not a meningitis, nor is it/always related to otitis media or 
known toxin-producing factors. 


From the Massachusetts Eye and Ear Infirmary, and the Howe Laboratory of Ophthal- 
mology, Harvard Medical School. 
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The onset of symptoms is usually not sudden; in fact, cases are occasionally 
found during a routine ophthalmologic examination without any specific complaints 
having been present. On the other hand, it may follow an acute illness of short 
duration, as reported by McAlpine.’ Symptoms referable to increased intracranial 
pressure, other than headache and blurred vision, may occur, e. g., dizziness, 
drowsiness, diplopia, nausea, and vomiting.” Outstanding is the apparent well- 
being of these patients, and there is rarely any abnormality of the blood, urine, or 
temperature. Ray and Dunbar ' reported that convulsions may occur (if there is 
thrombosis involving the cerebral veins), and they also noted fever in some cases 
in which an infected thrombus was presumed to exist. 

The papilledema is bilateral and in most cases symmetrical. Davidoff and 
Dyke * found no case with less than 2 D. of papilledema. There may or may not 
be peripapillary hemorrhages. Even though complaints of blurred vision are 
frequent, visual acuity is usually good; however, visual-field examinations most 
frequently reveal enlarged blind spots, and a number of authors have reported 
generalized constriction of the visual fields.® 

The remainder of the neurological examination shows no characteristic abnor- 
malities; but there may be isolated signs, such as hyperactive deep reflexes, the 
Romberg sign, slight ataxia, and the Babinski sign.*| The ventriculogram reveals 
no asymmetry or dilatation of the ventricles, despite the term hydrops; in fact, the 
ventricles often appear smaller than normal. Dural-sinus venography has been 
done in a small number of cases? thus far and has shown obstruction in the superior 
longitudinal or the lateral sinuses. 

The course of meningeal hydrops is variable. The duration may be several 
weeks or years, even after decompression has been performed. There are marked 
fluctuations in the intracranial pressure during this period, and normal readings 
may be obtained intermittently.* 

The diagnosis is made on the basis of the (1) history; (2) the paucity of 
neurological signs, especially those having localizing significance; (3) the presence 
of clear cerebrospinal fluid, usually free of cells, without increased protein but 
under increased pressure, as indicated by papilledema and manometric measure- 
ments; (4) exclusion of intracranial space-filling lesions by ventriculography, and 
(5) in some instances by dural-sinus venography. An eventual, but usually 
uncomplicated, recovery is additional evidence in support of this diagnosis. 

Treatment in this condition has varied from simple observation to cranial 
decompression, and Ray and Dunbar ' obtained improvement in one of their cases 
only after the superior longitudinal sinus was opened and a clot removed. The 
same workers believed that heparin and bishydroxycoumarin were of benefit in 
two patients who had evidence of thrombosis. Repeated lumbar punctures with 
cautious reduction of the cerebrospinal fluid pressure are done by some. In addition, 
dehydration measures, such as limitation of the fluid intake, use of saline cathartics, 
and intravenous administration of hypertonic glucose solution, may be employed.’ 

The pathogenesis of meningeal hydrops is still not settled. Symonds *° suggested 
that obstruction of the lateral venous sinus due to thrombophlebitis, such as that 
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following otitis media, might be the initiating cause in his case. He thought that 
the thrombus beginning in the lateral sinus could spread by extension to the superior 
longitudinal sinus and thus interfere with absorption of the cerebrospinal fluid 
through the arachnoid villi. The patient improved in a number of months. Symonds '° 
also cited a case reported by Bailey and Haas in which the clinical picture of 
meningeal hydrops developed after otitis media. This patient died of cardiac disease. 
and autopsy revealed thrombi from the right sigmoid sinus to the torcular Hero- 
phili and in the posterior two-thirds of the superior longitudinal sinus. Of 12 
patients with this entity, which he saw and called “otitic hydrocephalus,” 5 had lateral 
sinus thrombosis at the time of the mastoid operation. He cited a report by Nielsen 
and Courville on postmortem observations in 43 cases of lateral sinus thrombosis 
associated with otitis media, in 6 of which the thrombus had extended into the 
superior longitudinal sinus. It was not stated whether the typical clinical picture 
had occurred in the latter cases. Symonds stated that if the progression of the 
thrombus is slow the superior longitudinal sinus can be thrombosed without pro- 
ducing symptoms, provided adequate collateral venous drainage is established for 
the cerebral cortex. Even when symptoms are produced, the clot is eventually 
organized, and recanalization of the thrombus takes place, thus paving the way 
for eventual recovery. 

Davidoff '' agreed with Symonds’ impression that the causative factor is incom- 
plete thrombosis of the dural sinuses, preventing proper absorption of cerebro- 
spinal fluid; but in the one pathological report which he presented,’ that of a 
patient who died of a cause other than serous meningitis three months after having 
had this condition there was no evidence of inflammation or thrombosis of the 
central nervous system. Only questionable evidence of cerebral edema was found. 

Dandy,’ on the other hand, did not believe there was obstruction in the venous 
sinuses, since the Queckenstedt maneuver revealed no block and the intracranial 
pressure fluctuated greatly within a few minutes. He observed the latter phenome- 
non in his cases with subtemporal decompression, and this led him to believe that 
there was a variation in the intracranial vascular bed under vasomotor control. 
He observed this phenomenon also with changes in the emotional state. McAlpine * 
expressed the opinion that there existed a true cerebral edema due to circulating 
toxins, causing an overproduction of cerebrospinal fluid. He drew this conclusion 
from the history of a preceding infection of the upper respiratory tract in his cases. 

Ford and Murphy ** pointed out that if thrombosis involves the venous sinuses 
extensively enough there develop massive edema and hemorrhage of the brain. 
They reported two cases of this syndrome in which autopsy was performed. In the 
first case, that of a woman aged 26, death was due to herniation of the brain 
following a decompression. Autopsy revealed congestion and edema of the brain, 
a partially organized thrombus extending the entire length of the superior longi- 
tudinal sinus and involving its collaterals, the torcular Herophili and the left lateral 
sinus. The second case was that of a girl of 7 years who recovered from this 
syndrome after a subtemporal decompression. Two years later the child had 
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mastoiditis, which developed into fatal meningitis. Autopsy revealed that the left 
lateral sinus was replaced by a fibrous cord, the thrombosis antedating, in the 
pathologist’s opinion, the present illness. These authors suggested that the follow- 
ing factors might be operative in such cases of thrombosis of the venous sinuses: 
(1) edema of the brain; (2) hemorrhage into the brain, in some cases; (3) dis- 
tention of the intracranial venous channels; (4) diminished absorption of cerebro- 
spinal fluid, due to obstruction of veins into which it is normally absorbed, and 
(5) questionable increase in production of cerebrospinal fluid, due to congestion 
of the choroid plexuses. 


A recent report by Ray and Dunbar * lends weight to the concept of thrombosis 
of the superior longitudinal and/or the lateral venous sinuses as being the mecha- 
nism involved in producing this entity. These authors made venographic studies 
of the dural sinus with iodopyracet (diodrast®) in four patients with this con- 
dition and obtained evidence of a block in the superior longitudinal or the lateral 
sinuses in all. The venous pressure in the superior longitudinal sinus was elevated 


in aH four patients, the normal being 100 to 150 mm. of isotonic sodium chloride 
solution. 


REPORT OF CASES 


Seven cases representing this syndrome are presented. One patient died while 
in the hospital, and the autopsy findings are included in the report. 


Case 1.—A. B., a woman aged 29, was admitted on Nov. 4, 1949, with a chief complaint 
of headaches for 10 months. She had had frontal headaches, which were worse on the right 
and varied in intensity. In September, 1949, she had blurring of vision and diplopia. There 
were also unsteadiness of gait and unsteadiness of the left hand, with a tendency to drop 
objects carried in that hand. 

Vision was 20/20 in each eye. There was papilledema of 3 to 4 D. in each eye, with 
enlarged blind spots and peripapillary hemorrhages. 

Roentgenograms of the skull and the electroencephalogram revealed no abnormality. 

On Nov. 7 a ventriculogram revealed that the initial pressure was 220 mm. of water and 
that the ventricles were small and in the midline. 

Lumbar puncture on Nov. 11 revealed an initial pressure of 235 mm. of water with a 
final pressure of 150 mm. of water and 10 white cells per cubic millimeter. On Nov. 13 the 
initial pressure was 235 mm. of water with a final pressure of 150 mm. of water, and 474 
red blood cells and 255 white cells per cubic millimeter, 70% monocytes, and 30% poly- 
morphonuclear leucocytes. On Nov. 17 the initial pressure was 260 mm. of water with a final 
pressure of 180 mm. of water, and 90 red blood cells and 10 monocytes per cubic millimeter. 
On Nov. 19 the initial pressure was 110 mm. of water. 

On Nov. 29 the blind spots were reduced in size and the papilledema had decreased to 
2 D. in each eye. 

The patient was followed in the outpatient department with repeated lumbar punctures. 
These at first showed an elevated pressure; then the pressure became normal, symptoms 
decreased, and the papilledema subsided. She was last seen on Aug. 29, 1951, at which time 
vision was 20/20 in each eye, the visual fields were normal, and the disk margins were blurred, 
with no elevation. 

Case 2.—G. N., a man aged 43, was admitted on March 31, 1951, for blurred vision, of 
five days’ duration. The patient stated that three weeks prior to admission he had “flu” and 
began to have frequent frontal headaches, which still occurred. Five days prior to admission 
he noted progressive blurring of vision in both eyes, so that it was difficult to read newsprint, 
and he also stated that he had been unusually nervous. 


He had had a nervous breakdown in 1939, for which he was treated in a mental hospital 
for 34% months. 
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Vision was 20/70 in each eye, and 2 D. of papilledema was present bilaterally. Examination 
of the visual fields showed enlarged blind spots and a lower nasal quadrant defect in the 
left eye only. 

Roentgenograms of the skull revealed no abnormality. The electroencephalogram was 
mildly abnormal, with scattered slow waves, a bit more pronounced on the right. 

Lumbar puncture revealed an initial pressure of 150 to 240 mm. of water with a final 
pressure of 160 mm. of water, 58 mg. of protein per 100 cc. and no white cells. Lumbar 
puncture with repeated continuous readings over two hours while the patient was under 
sedation, and even sleeping, showed that the pressure fluctuated between 160 and 310 mm. of 
water. The cerebrospinal fluid on several occasions was reported to contain 40 to 45 mg. 
of protein per 100 cc. The ventriculogram showed an initial pressure of 240 mm. of water, 
with a normal appearance of the ventricles in roentgenograms. 

In daily lumbar punctures the pressure was observed to vary from 0 to 550 mm. of water, 
and when the pressure had been normal for two consecutive days the patient was discharged. 
The papilledema remained unchanged. He continued to return to the outpatient department 
for weekly lumbar punctures, which frequently showed an increased pressure. On May 
24, 1951, the papilledema was decreased but was still present. Vision had improved to almost f 
in each eye. 

Case 3.—E. S., a woman aged 26, was admitted on June 23, 1951, for mild bifrontal head- i 
aches, which had come on in the afternoon or evening during the past month. 

The patient was referred to the hospital by her local ophthalmologist, who on routine 
examination found papilledema in both eyes. There had been tinnitus in both ears intermittently 
for a “long time.” The rest of the history was noncontributory. 

Examination revealed papilledema of 2% D. in the right eye and 3% D. in the left eye, 
with no hemorrhages. The fields were normal, and the blind spots were not enlarged. Vision 
was 18/20 for distance and 14/14 for near in each eye. 

Roentgenograms of the skull and chest revealed no abnormality. The electroencephalogram 
and ventriculogram indicated a normal condition. 

Lumbar puncture showed an initial pressure of 270 mm. of water with a final pressure of 
250 mm. of water. The protein content, serologic reactions, colloidal gold curve, and cell 
content were normal. 

The third day following the ventriculographic study a lumbar puncture revealed an initial 
pressure of 90 mm. of water with a final pressure of 80 mm. of water and 530 mg. of protein 
per 100 cc., and a subsequent lumbar puncture showed an initial pressure of 85 mm. of water 
with a final pressure of 65 mm. of water. 

The referring ophthalmologist informed us that the patient was asymptomatic, and her 
eyes appeared unchanged in September, 1951. 

In December, 1951, she was asymptomatic, and the papilledema was reported to be decreasing. 

Case 4.—J. B., a girl aged 16, was admitted on Sept. 20, 1950, for headache and dizziness, 


of two weeks’ duration. ' 


The patient had had occipital headache, radiating to the frontoparietal region, which was 
worse on the left. There had been projectile vomiting and diplopia at the onset, and on 
admission vision was blurred. She had experienced tinnitus of both ears and vertigo on one 
occasion. She also complained of stiffness of the neck. 

Physical examination showed some stiffness of the neck, staggering gait, with swaying to 
the left, and weakness of the left arm and leg. There was impairment in performance of 
rapid rotating alternating movements, more pronounced on the left. Her reflexes were 
hyperactive, and the left plantar response was equivocal. Position sense was diminished in 
the toes and fingers on the left side. Vision was 18/40 in the right eye and 18/50 in the left 
eye, with papilledema of 1% to 2 D. bilaterally. There was sixth-nerve paresis, with nystagmus 
on lateral gaze to either side. The visual fields were notably constricted peripherally. 

On Sept. 22 a ventriculogram revealed a normal state. Lumbar puncture showed an 
initial pressure of 275 mm. of water; 3,300 red blood cells, 10% polymorphonuclear leucocytes, 
and 5% lymphocytes per cubic millimeter, and 41 mg. of protein per 100 cc. Roentgenograms 
of the skull revealed no abnormality. Lumbar puncture on Sept. 23 showed an initial’ pressure 
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of 320 mm. of water with a final pressure of 90 mm. of water. On Sept. 24 the initial pressure 
was 275 mm. and the final pressure 100 mm. of water. Lumbar puncture repeated on the 
same day revealed a normal pressure. 

The electroencephalogram suggested mild abnormality, without focus or specificity. 

On Oct. 5 a lumbar puncture showed an initial pressure of 95 mm. of water, with 6 
lymphocytes per cubic millimeter. 

On Sept. 23 visual acuity was found to be reduced to counting fingers at 2 ft. (60 cm.) in 
the right eye, and at 6 in. (15 cm.) in the left eye. This determination followed ventriculog- 
raphy, and it was thought that the reduction was a postventriculography effect. 

On Sept. 25 vision was 18/40 in each eye, and the papilledema was less pronounced. 

The weakness and cerebellar signs on the left had subsided, and at the time of discharge, 
on Oct. 6, there was no papilledema. 

The patient was readmitted on Nov. 30, complaining of a continuous dull occipital headache. 
She had also had a return of unsteadiness of gait. Vision had remained fairly good. Exam- 
ination showed slight weakness of the left extremities and slight impairment in performance 
of the cerebellar tests on the left. Position holding was slightly impaired on the left. Vision 
was 16/20 in each eye, and there was no papilledema or weakness of the extraocular muscles. 
The visual fields were normal. Lumbar puncture showed an initial pressure of 110 mm. of 
water, 2 lymphocytes per cubic millimeter, and 60 mg. of protein per 100 cc. A _ repeated 
lumbar puncture showed an initial pressure of 90 mm. of water, 46 mg. of protein per 100 cc., 
and no cells. The electroencephalogram was normal, and guinea-pig inoculation for tuberculosis 
gave negative results. 

The patient's symptoms disappeared when she was befriended by another young girl in 
the ward; therefore it was decided to observe her after she had been in a different environ- 
ment for a while. When she was seen on April 21, 1951, after having been placed in a 
foster home, she had less headache and normal neurological state. 

Case 5.—A. J. G., a woman aged 40, was admitted on March 19, 1943, for headaches and 
visual difficulty, of two years’ duration. The headache had had a gradual onset, becoming 
progressively worse. There was blurring of vision in the right eye eight months, and in 
the left eye five months, prior to admission. There also had been tinnitus and decreased 
hearing in the right ear. 

Physical examination revealed bilateral papilledema, which was moderate to marked in 
degree. Vision was 20/20 in each eye, with enlarged blind spots and peripheral constriction 
of the fields. 

Roentgenograms of the skull and chest revealed no abnormality. In two ventriculograms 
filling was inadequate; therefore a pneumoencephalographic study was performed, revealing 
no evidence of hydrocephalus or brain tumor. The ventricular fluid was clear and colorless, 
with 14 mg. of protein per 100 cc. The electroencephalogram was within normal limits. The 
first lumbar puncture following pneumoencephalography showed an initial pressure of 250 mm. 
of water with a final pressure of 150 mm. of water, 22 mg. of protein per 100 cc., and 10 
polymorphonuclear leucocytes, 135 lymphocytes, and 55 monocytes per cubic millimeter. A 
repeated lumbar puncture showed an initial pressure of 105 mm. of water. 

The patient’s symptoms gradually diminished, and vision became clear, although the visual 
fields showed bizarre changing patterns. The headaches decreased until April 26, 1945, when 
the blind spots were normal in size. On Feb. 21, 1946, the ophthalmologist reported a post- 
papilledema optic nerve atrophy, although vision was still 20/30 in the right eye and 20/20 
in the left eye. At that time the patient had no complaints, and her neurological status 
was normal. 

She was asymptomatic when examined on Sept. 8, 1951. Vision was good, although there 
was pallor of both disks with blurred margins. There was also an inferior nasal constriction 
of the peripheral field of the left eye. 

Case 6.—C. M. T., a woman aged 32, was admitted on April 6, 1951, for intermittent 
blurring of vision and vertigo on straightening up for the past eight months. She had also 
noted a gain in weight, with increased appetite, polyuria, loss of libido, and a change in the 
quantity of her menstrual flow. 
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Between the ages of 19 and 21 she had kad intermittent headaches and blurring of vision. 
There was a history of mental illness, for which she had been given electric shock therapy 
one year prior to onset of the present illness. 

There was papilledema of 2 to 3 D. in each eye, and the blind spots appeared enlarged. 
Vision was 20/20 in each eye. 

The electroencephalogram was normal. The ventriculogram showed a normal condition 
except for the initial pressure of 240 mm. of water. The cerebrospinal fluid contained 40 mg. 
of protein per 100 cc., and 34,000 red blood cells, 22 lymphocytes, and 3 polymorphonuclear 
leucocytes per cubic millimeter. 

While the patient was in the hospital, a series of lumbar punctures were done, with the 
following findings : 

(a) Initial pressure 540 mm., final pressure 240 mm.; fluid pink. 

(b) Initial pressure 40 mm.; fluid pink, slightly xanthochromic. 

(c) Initial pressure 230 to 240 mm., final pressure 130 mm.; fluid straw-colored. 
(d) Initial pressure 140 to 150 mm., final pressure 80 mm.; fluid straw-colored. 
(e) Initial pressure 190 mm., final pressure 85 mm. 


At the time of discharge the papilledema was unchanged. The patient returned to the 
outpatient department for repeated lumbar punctures, which revealed pressures varying from 
normal to abnormal. The last lumbar puncture, done on July 12, 1951, was normal. No 
papilledema was present, and visual fields, determined on June 15, 1951, showed only enlarged 
blind spots. 

Case 7.—C. B., aged 43, was admitted on Nov. 1, 1950, for loss of vision in both eyes. 
There had been a painless loss of vision since July, 1950. 

The blood pressure was 190/124. The patient did not appear to be ill and was ambulatory. 
There was no light perception in the right eye, and vision was 20/40 in the left eye. Papilledema 
of 3% D. with venous congestion and prominent peripapillary hemorrhages was present in 
the right eye. Papilledema of 2% D., with fewer peripapillary hemorrhages was present in 
the left eye. Nasal-field loss was found in the left eye by confrontation tests. 

Roentgenograms of the skull showed osteoporosis and erosion of the posterior clinoid 
processes. The ventriculogram revealed a normal condition. 

Lumbar puncture done on Nov. 6, 1950, showed an initial pressure of 470 mm. of water 
with a final pressure of 430 mm. of water, 75 mg. of protein per 100 cc., and 7 lymphocytes 
and 2 red blood cells per cubic millimeter. 


Repeated lumbar punctures gave the following results: 

Nov. 8: Initial pressure 440 to 460 mm.; fluid bloody 
Initial pressure 280 mm; fluid bloody 

Nov. 9: Initial pressure 165 mm.; fluid bloody 
Initial pressure 480 mm.; fluid bloody 

Nov. 10: Initial pressure 180 mm.; fluid bloody 

An electroencephalogram revealed abnormal diffuse and focal slow-wave activity, which 
was probably correlated with diffuse hypertensive vascular changes. 

The patient suddenly became worse and died on Nov. 10, 1950. 

Necropsy revealed thrombosis of the posterior half of the superior longitudinal sinus, 
with sparing of the confluent sinus, and incomplete thrombosis of both lateral sinuses, with 
recanalization in parts. The pathologist estimated these thrombi to be about four months 
old, the beginning of thrombosis corresponding closely with the onset of symptoms. There 
was no evidence of a space-filling lesion or other specific neurological disease. A small 
hemorrhage in the left temporal lobe and a cerebellar infarction, both recent enough to have 
occurred during his period of hospitalization, were the only additional findings in the central 


nervous system. The neuropathologist classified this case under the cerebral pseudotumors. 
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RESUME OF CASES 


Headache and blurring of vision, either singly or together, were the presenting 
symptoms in all our patients. Other prominent symptoms were tinnitus, vertigo. 
and dizziness ; but there was no history or evidence of ear disease. In one instance. 
these symptoms followed an illness described by the patient as “flu.” 

Papilledema, with or without hemorrhages, measured from 1 to 4 D., and lasted 
as long as two years in one case. Visual acuity was generally good, but in Case 
7 there was no light perception in one eye on admission. In another case vision 
was 20/70 in each eye without other apparent cause, but it improved within a week 
to almost 20/30. In one case bilateral sixth-nerve paresis was present. 

The visual fields revealed abnormal enlargement of the blind spots in all but 
Case 3; and a variety of other defects were found, such as unilateral nasal quadrant 
defect in Case 2, peripheral constriction in Case 4, and constriction with bizarre 
changing isopters in Case 5. 

The remainder of the neurological examination showed nothing remarkable 
except in Case 4, in which there were weakness and some cerebellar signs on the 
left side, these symptoms disappearing in a short time. 

Lumbar puncture or the ventriculographic procedure revealed abnormal eleva- 
tion of the cerebrospinal fluid pressure in all cases, the highest reaching 550 mm. 
of water. A ventriculogram or pneumoencephalogram revealed normal ventricles 
in five cases, small ventricles in one case, and questionably small ventricles in 
another. Electroencephalograms and roentgenograms of the skull showed no local- 
izing abnormalities. 

It is known that after ventriculographic or pneumoencephalographic exami- 
nation or repeated lumbar puncture there may be a temporary increase in the 
number of red and white blood cells, or of only white blood cells, in the cerebro- 
spinal fluid. Thus, in Cases 1 and 5 an increase of the white blood cells in the 
cerebrospinal fluid occurred after such procedures. In Case 1 the subsequent cell 
counts were normal, and in Case 5, even though there was no record of follow-up 
cell counts, the patient’s course falls clearly into that of meningeal hydrops. In 
Cases 4 and 6 there was bloody fluid, and the ratio of white cells to red cells 
was within the expected range. Follow-up determinations gave values within normal 
limits in these two cases. The cerebrospinal fluid protein was slightly elevated in 
three cases; again, in two of these, Cases 2 and 4, the increase was an isolated 
finding, not present on other determinations. In Case 7 the cerebrospinal fluid was 
examined for protein only once, and the level was recorded as 75 mg. per 100 cc. 
The fact that there was some bleeding at the time of the ventriculographic study 
in Case 7 might explain a certain amount of the increase in cerebrospinal fluid 
protein. However, even if this elevation were not due to artifactual bleeding, the 
clinical picture together with the autopsy report in this case leaves little doubt of 
the diagnosis. 

The course in these cases, as in the cases of other reports, was one of gradual 
improvement. The ophthalmic findings improved as the other symptoms and signs 
cleared except in Case 7, in which the outcome was fatal. 

Interestingly, moderately severe hypertensive vascular disease was known to 
have existed for some time prior to admission in Case 7; therefore, the question 
arose as to the part played by the hypertension in producing the signs of inereased 
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intracranial pressure. It was pointed out by the ophthalmologist that there were 
only mild diffuse arteriolar changes in the fundi, with no irregularities of the lumina 
or ensheathing, and the hemorrhages present were limited to the peripapillary area. 
This was interpreted as indicating that an intracranial cause other than the hyper- 
tension was responsible for the papilledema. The medical consultant also was of 
the opinion that the findings in cardiac and renal function studies were not com- 
patible with the presence of malignant hypertension. 


COMMENT 


Papilledema was the cardinal sign in these cases, and in a large number of 
cases it may be the only one. However, its significance differs from that in the 
average case in which papilledema is seen because the over-all prognosis is much 
better in this entity. 

Dandy * observed that after subtemporal decompression the decompression site 
may be tense or soft at various times during the course of the disease, which may last 
for years. In some of our cases, too, the follow-up lumbar punctures showed weekly 
fluctuations between normal and abnormal pressure. This variation might be a 
factor in explaining why these patients tolerate this disease so well for such long 
periods. 

The treatment undertaken in our cases was repeated lumbar punctures in the 
hospital, and then in the outpatient department, until the cerebrospinal fluid pressure 


remained continuously low. The efficacy of any treatment is difficult to evaluate ; 

because the natural course of this disease is one of spontaneous remission. How- ; 
ever, favorable results have been reported in patients who have had subtemporal : 


decompression,'® removal of a thrombus from the superior longitudinal sinus,’ or 
ventricular taps. Some of the patients treated by the last method seem to have 
had their course changed for the better. : 
The ophthalmologist can play an important part in the form of treatment to 
be employed by carefully observing for signs of increased papilledema, decreased 
visual acuity, and loss of visual field. Such signs, since there is usually little other 
evidence of damage on which to depend, would be indications for intervention. 


Since almost all patients with meningeal hydrops recover eventually, there has 
been little pathological material for study except in cases of death from other causes. 
Therefore the case with postmortem examination presented in this paper is of 
special interest. Examination of the brain in Case 7 revealed extensive old thrombo- 
sis of the superior longitudinal and both lateral venous sinuses, the thrombi having 
undergone some recanalization. The duration of the thrombi as estimated by the 
pathologist corresponded closely with the duration of symptoms. However, no 
history could be obtained which might relate the onset of these thrombi to any ante- 
cedent factor, as was done in Symonds’ ’® cases of otitis media. Although there is 
other evidence that this clinical picture is found in thrombosis of the dural venous 
sinuses, there is a postmortem examination reported by Davidoff and Dyke * which 
failed to reveal any definite pathological changes in the brain to account for the 
meningeal hydrops. 


13. Dandy.* Davidoff and Dyke.? 
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The same syndrome has also been reported to occur at the time of the menses 
in patients who have much edema with their periods.'* Presumably cerebral 
edema explains the clinical picture in this condition. It has also been noted to 
occur in the postpartum state and after head injuries.’ 

Thus, it would appear that the clinical entity of meningeal hydrops can be 
caused by thrombosis of the dural venous sinuses, cerebral edema, and possibly 
other mechanisms, such as those suggested by McAlpine * and Dandy.’ It is also 
evident that the circumstances preceding the onset of this syndrome are diverse. 


CONCLUSIONS 

Meningeal hydrops is a clinical syndrome in which the outstanding signs and 
symptoms are headache, blurred vision, and papilledema. 

Other important ophthalmological signs, which are occasionally present, are 
extraocular-muscle pareses and visual-field abnormalities. Since there are usually 
a minimum of nonocular signs, the ophthalmologist is frequently called upon to 
chart the course of this disease. 

Aside from increased pressure, the cerebrospinal fluid usually shows no abnor- 
mality, and ventriculography shows normal or small symmetrical ventricles. 

The commonest proved etiologic factor is thrombosis of the dural venous sinuses. 

In most cases the prognosis is good for ultimate complete recovery. 


14. McCullagh, E. P.: Menstrual Edema with Intracranial Hypertension ( Pseudo-Tumor 
Cerebri), Cleveland Clin. Quart. 8:202-212, 1941. 
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OCULAR LESIONS IN PATIENTS WITH PORPHYRIA 


H. D. BARNES, M.Sc., A.R.ILC. 
AND 


P. H. BOSHOFF, M.D. 
JOHANNESBURG, UNION OF SOUTH AFRICA 


XCRETION of traces of porphyrins in the urine is a normal occurrence in 

many mammals, an outstanding exception being the American ground squirrel, 
Sciurus niger, which normally passes very large amounts in the urine. Adult man 
passes about 0.1 mg. of coproporphyrin daily in the urine and three to four times 
this amount of a mixture of porphyrins in the feces. In some hepatic and hemato- 
logical disorders and in certain types of poisoning, particularly with lead, slight to 
moderate increases in urinary porphyrin occur, seldom, however, sufficient to 
impart a recognizably abnormal color to the urine. Almost a century ago notice 
was first taken of dark-red urines which did not contain blood but which showed 
absorption bands on spectroscopic examination similar to those of hematoporphyrin, 
first prepared at about that time by chemical treatment of hemoglobin and its nearer 
derivatives. It was noted that in some cases the condition was chronic and that 
there was a history of passing dark urine from infancy, while in others the anomaly 
occurred intermittently in association with episodes of abdominal colic. In the 
former group the condition was characterized by extensive scarring of the skin of 
the exposed surfaces, which was the end-result of bullous lesions, occurring most 
frequently during spring and summer, and was known as congenital porphyria ; in 
the latter the disorder was distinguished as acute porphyria, and since a history of 
the use of sulfonmethane (sulfonal®), then becoming a widely used sedative, was 
often given, it was regarded as a manifestation of toxicity. These cases were few 
and far between and for long remained clinical curiosities; the presence of grossly 
increased amounts of porphyrin in the excreta was definitely established, and these 
complaints are now known as the porphyrias. 


CHEMICAL CONSTITUTION 


Organic chemists, chiefly in the German schools, showed that porphyrins could 
be derived from hemoglobin and chlorophyll; much later it was found that myo- 
globin, the pigment of red muscle; cytochrome; catalase, and other respiratory 
enzymes also contained heme, and thus on appropriate chemical treatment these, 
too, could give rise to porphyrins. Porphyrin in combination with iron forms 
heme, which when combined with various proteins constitutes the various animal 
respiratory pigments, while porphyrin combined with magnesium is an essential 
constituent of the chlorophylls. During the second and third decades of the 20th 
century, the porphyrins excreted by patients with porphyria were isolated and 
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studied. It was recognized that several porphyrins existed in nature, and many 
others were artificially synthesized in the laboratory by Hans Fischer and his col- 
leagues. Of these, only a few need be more fully described for present purposes. 


1. Protoporphyrin IX is the residue after removal of the iron from heme. It is 
found in small quantities in normal feces and the shells of some varieties of birds. 

2. Hematoporphyrin is believed to occur only as an artificial product by chemi- 
cal treatment of heme-containing natural pigments. For this reason, the older terms 
hematoporphyrinuria and hematoporphyria have been replaced by porphyrinuria 
and porphyria. This artificial product has been marketed under the trade name 
“photodyn,” and its pharmacological properties have been studied. On injection into 
animals it produces photosensitivity and edema. 


3. Coproporphyrin occurs naturally in two isomeric forms, Types I and III. 
Type III is most closely related to protoporphyrin IX but is not believed to arise 
: in vivo from the degradation of heme pigments to any great extent. Type I cannot 

originate from this source and is believed to be synthesized in small amounts during 
normal hemopoiesis but is excreted without further utilization in the animal econ- 
omy. Production and excretion are increased in the porphyrias. 


| 4. Uroporphyrin is present in considerable amounts in the urine in porphyrias 
: and is a normal pigment in the feathers of some birds. The existence of Isomer I 
as the predominant porphyrin in the urine in cases of congenital porphyria has been 
firmly established. Waldenstr6m! recovered a uro- type of porphyrin from the 
urine of patients with acute porphyria which he identified as the Type III isomer, 
and other workers have isolated a similar porphyrin in their acute cases. More 
' recently, several workers have claimed that this porphyrin is a mixture of uro- 
: porphyrin I and another, as yet incompletely identified, porphyrin. Further study 

‘ of this point is being pursued at present. 

Recent work has indicated the presence of small amounts of porphyrins other 
' than the uro- and copro- types in porphyria urines; these are also being further 
studied. 
| 3ecause of their characteristic absorption spectra and brilliant fluorescence in 
ultraviolet light, the qualitative detection of porphyrins is a relatively simple pro- 
cedure. Recovery from excreta and purification for the purpose of complete identifi- 
: cation are elaborate procedures and, as just indicated, present difficulties which 
are not yet completely resolved. It should be mentioned at this point that the 
chemical constitutions of the retinal pigments rhodopsin, porphyropsin, and iodopsin 
have also been worked out. These are complexes of protein and carotenoids of 
the vitamin A type and are not chemically related in structure to porphyrins. 


CLINICAL TYPES 


Brief mention has been made of the various clinical manifestations of porphyria. 
The congenital type remains a rarity, but other types have been encountered 
rather oftener and have been reported from many parts of the world. Sweden 
has the doubtful distinction of having provided the greatest number of cases,’ but 
the proportion appears to be high in relation to the population in South Africa.? 
A brief summary of the clinical manifestations follows. 


1. Waldenstrém, J.: Studien iiber Porphyrie, Acta med. scandinav., Supp. 82, 1937. 
2. Barnes, H. D.: Further South African Cases of Porphyrinuria, South African J. M. Sc. 
2:117, 1951. 
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Congenital Porphyria—The diagnosis is made on the basis of pronounced 
porphyrinuria, which is chronic and, on inquiry, can be traced back to early infancy. 
The anomaly probably exists before birth, since the milk teeth are deeply stained 
with porphyrin. The bones are subsequently found to be deeply pigmented, 
resembling mahogany in color. The skin is subject to bullous eruptions, mostly 
confined to the exposed parts, and in countries where the sunshine varies markedly 
with the seasons these lesions first appear, and are most prevalent during the 
sunny periods. Trauma appears to play a part in the etiology, so that the lesions 
are variously known as hydroa vacciniforme seu aestivale and epidermolysis bullosa. 
Subsidence of the bullae is followed by a protracted stage of crustation, and 
healing leaves scars, sometimes fibrous and sometimes representing a tissue-paper 
atrophy. Pigmentary changes are common, and hirsutism is a feature seen mostly 
in females. Marked deformity and mutilation are characteristic of long-standing 
cases; splenomegaly, hepatomegaly, and a degree of anemia are also late events. 
The psychotic, neurological, and abdominal symptoms of acute porphyria do not 
occur in this type. The disease has been reported in cattle and swine. 

Delayed Cutaneous Porphyria.—The picture in this condition is almost identical 
with that in the preceding type, but onset is deferred until the end of the second 
decade or later, and the patients are very positive about their freedom from symp- 
toms earlier in life. The degree of porphyrinuria is usually much less marked; 
indeed, the urine may suggest in appearance the presence of a slight excess of 
urobilin, or may even appear normal, but spectroscopic examination of a deep 
layer shows the presence of characteristic bands. The skin lesions vary from facial 
hyperpigmentation with dermatitis, easily confused with pellagra, to extensive 
bullosis with scarring (Fig. 14-D), but deformity and mutilation have not yet 
heen seen in cases of this type. Many patients give a history of alcoholism, and 
there is often evidence of disturbed liver function. 

Acute Porphyria—This form is characterized by episodes of pronounced por- 
phyrinuria, accompanied by vomiting, severe abdominal colic, extreme constipation, 
peripheral neuritis, sometimes progressing to flaccid paralysis of one or more limbs, 
and various personality changes, though these symptoms are not necessarily all 
present together and may vary from one episode to another. The attacks may 
recur within a few weeks or be separated by many years. In some cases water 
and electrolyte imbalance occurs, not due to vomiting only, since the urine may 
continue to contain chlorides even when the plasma chloride is greatly reduced. 
This type of porphyria is characterized by the presence in the fresh urine of por- 
phobilinogen, a colorless substance which soon reverts to a deep-red pigment, 
known as porphobilin. It is this change which accounts for the marked darkening 
of the urine on standing, especially when acidified and exposed to light. This 
substance is not present in the urine in the types of porphyria previously described. 
It has, however, been found occasionally, together with porphyrin, in the urine of 
patients with the latent form, who have always been the relatives of patients with 
acute porphyria. 

Comment.—While the distinction between the delayed and the acute type of 
porphyria is fairly clear in the majority of cases, instances have been reported in 
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which porphyrinuria was associated with some of the features of both types. More- 
over, close inspection will sometimes show evidence of past dermatological abnor- 
malities in what appears to be a case of frank acute porphyria, while in other 
cases the disease begins as delayed cutaneous porphyria and later reverts to the 
acute form with no active skin lesions. 


There is evidence of a familial incidence in all these forms of porphyria, thus 
suggesting a genetic basis for the complaint. Experience to date of a larger number 
of cases in South Africa than the 84 to be described has been that the acute form 


Fig. 1 (Case 66)—Photegraphs of non-European woman in case of delayed cutaneous por- 
phyria: (A) temporal hirsutism and pigmentary changes on site of old lesion on forehead. 
Note blepharochalasis. (B) Pigmentary ehanges on site of old lesion on medial aspect of right 
foot. (C) Depigmented scars on hand with hyperkeratotic thumb nail. (2) Bulla on middle 
toe of left foot and hyperkeratosis of nail of big toe. 


is very much commoner in persons of European ancestry, while the type with 


dermatological manifestations is predominant among non-European subjects. 


The integrity or otherwise of the oculomotor function is often reported in the 


histories of patients with porphyria, and ophthalmological lesions of the external 


structures have been described by several authors; but examination of the fundus, 
according to the literature available, has received scant attention. Except for 
occasional transient amaurosis, the patients rarely complain of visual disturbances. 
a fact which may be explained by the peripheral distribution of most of the fundus 
lesions. Very little information is to be obtained from the textbooks. 
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PORPHYRIA 


PRESENT STUDY 


Our case material comprises 38 subjects of European ancestry and 46 non- 
Kuropeans ; 50 were females and 34 males; their ages ranged from 8 to 62 years. 


Ocular Adnexa.—The eyebrows may be thinned or thickened, the latter forming 
part of a degree of facial hirsutism in which the eyebrows meet in the midline, 
hut more commonly the outer extremities extend upward to meet a temporal 
extension of the scalp hair (Fig. 1.4). Oculomotor paralysis was not encountered 
in this series. Scarring of the lids and pigmentation following the characteristic 
bullous lesions may be found, and in severe cases result in gross deformities and 
ectropion.* Edema of the lids may occur when there is an eruption of the skin 
in neighboring sites. Photophobia and blepharospasm, when present, are usually 
associated with more widespread sensitivity to light. Loss of elasticity of skin, 
where scars do not determine otherwise, is often seen. Laxity of skin from atrophy 
gives equal or unequal blepharochalasis on the two sides early in life—in some 


TaBLE 1.—Clinical Findings in Conjunctiva and Eyelids in Eighty-Four Cases of 
Porphyria, Classified as to Race, Sex, and Age 


Males* Females* 
No. of Non- Non- Age Groups* 
Affected Euro- Euro- Euro- Euro- A 
Name of Condition Patients peans peans peans peans 1-10 10-20 20-30 30-40 40-50 5-0 
External searring of lids........... 9 7 53 13; 14; 56; 5; ve 5 13; 37 29; 56 
19; 29 37 


Internal searring of lids........... 3 oe 25 9 28 oe oe 9; 25 28 os es 

3 7 33 56 we 56 7; 33 “a 

Blepharochalasis ..............+-++- ll 55; 68 on 18; 19; 32; 66; oe 18 55 29; 32; 19 70; 68 
0 


Symblepharon§ 
Hyaloid thiekening of conjunctiva 


Pemphigoid occlusion of fornix... 1 oe ve ee 32 se oe 32 ° ee os 
Acute bullous conjunctivitis....... 2 os ae 42; 51 se és 42 51 


*In this table, and in the accompanying tables, the serial numbers of the patients are recorded. 


cases at the age of 20. It may be accompanied with abnormal creasing of the skin. 
This is mostly found in the delayed cutaneous porphyrias, but has also been seen 
in a case of acute porphyria. The lids were affected in 26 of the &4 patients 
examined (Table 1). 


Conjunctiva.—The conjunctiva being an easily accessible part for examination 
in the ward, the lesions in this site have been the most frequently described of the 
ocular conditions in porphyria. The conjunctiva was affected in 13 of the 84 
patients, exclusive of the 3 whose conjunctiva was exposed in ectropion (Table 1). 
Congestion and reactivity appear without bullae being present anywhere in the 
neighborhood of the eyes, although occurring elsewhere on the body. Blisters 
forming on the conjunctiva (Fig. 2) may result in symbiepharon of varying 
degree, sometimes so severe that the entire conjunctival sac is shrunken, resembling 


3. (a) Sorsby, A.: Genetics in Ophthalmology, London, Butterworth & Co., Ltd., 1951, 
p. 203. (b) Lichtwitz, L., in Schieck, F., and Briickner, A., Editors: Kurzes Handbuch der 
Ophthalmologie, Berlin, Julius Springer, 1932, Vol. 7, p. 30. (c) Sorsby, A.: Systemic Ophthal- 
mology, London, Butterworth & Co., Ltd., 1951, p. 68. 
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the end-result of pemphigus.* Conjunctival bullae, although they look like blisters, 
contain no large fluid spaces, and the antecedent lesion resembles phlyctenular 
conjunctivitis in a perilimbal position.” The palpebral conjunctiva shows scars 
under the upper, but oftener under the lower, lid, similar to the star-shaped scars 
of trachoma, but oftenest resembling the en plaque type of trachoma scar. Some 
cases of vernal conjunctivitis (spring catarrh) show porphyrin in abnormal 
quantities in the urine. We have not yet investigated this aspect of porphyria. 
A condition which often arrests the attention of observers is the presence of 
pigment in the interpalpebral fissure of the Bantu,® but this is very commonly seen 
in Bantu subjects and cannot be associated with porphyria, in the light of our 
present experience. Marked thickening of the conjunctiva, following more or less 
the interpalpebral area and appearing very similar to the thickening of hyaloid 
conjunctival degeneration,’ may be seen in many of these cases. 

Sclera.—The lesion oftenest seen on the sclera is referred to as scleromalacia 
perforans * (Fig. 3). This lesion appears in both the congenital and the delayed 


Fig. 2.—Photograph of conjunctival “bulla” seen in delayed cutaneous type of porphyria 
These are actually lesions of severe conjunctival edema. 


cutaneous type of porphyria. The lesions may appear on the sclera only or may 
be accompanied with severe “keratomalacic ulcers” and corneal scarring (Fig. 4). 
One author ®* claimed that administration of riboflavin (vitamin Be) and folic 
acid had a beneficial effect on such lesions. We consider that this lesion as seen 
in cases of porphyria differs from true scleromalacia perforans. Penetration is 


4. (a) Lichtwitz.8> (b) Cohen, M., and Sulzberger, M. B.: Essential Shrinkage of Con- 
junctiva in a Case of Probable Epidermolysis Bullosa Dystrophica, Arch. Ophth. 13:374, 1935. 

5. (a) Langecker, H.: Zur Fluoreszenzbeobachtung bei den Porphyrien, Ztschr. physiol. 
Chem. 115:1, 1921. (b) Junius, P.: Der Frithjahrskatarrh, Arch. Augenh. 87:1, 1920. (c) 
Langecker, H.: Frithjahrskatarrh und Porphyrin, ibid. 89:118, 1921. 

6. Findlay, G. H., and Barnes, H. D.: Congenital Porphyria, Hydroa Aestivale and 
Hypertrichosis in a South African Bantu, Lancet 2:846, 1950. 

7. Kloppers, P.: Demonstrasie van geval van kroniese porphyrinurie, Christo Beyers 
Medical Society, Oct. 7, 1941, unpublished work. 

& (a) Kadlecova, V.: Xeroftalmie a keratomalacie u idiopaticke kozni porfyrie, Ceskoslov. 
oftal. 4:154, 1948; abstracted, Excerpta med. Sect. XII 3:302, 1949. (b) Zavalia, U.; Allende, 
I. M., and Oliva, R. O.: Scleromalacia During Chronic Porphyrinuria, Arch. oftal. Buenos 
Aires 12:115, 1937. 
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more rapid and is seldom complete, out when perforation occurs it does so in 
one attack; after healing a subsequent lesion seems not to occur at the same site. 
Furthermore, the lesion is not restricted to the sclera but spreads over the limbus 
and encroaches on the cornea, remaining of equal depth on the two anatomical 
sites (Fig. 4+). The conjuctiva which re-forms over the lesions where open 
ulceration was present shows linear streaks of scar tissue. How far the sclera 


Fig. 3—Photograph of keratomalacia perforans. Small round staphyloma can be seen on 
sclera opposite 12 o'clock on limbus. 


Fig. 4—Photograph of scleromalacia where lesion extends onto cornea. 


grapl Tiny arrows 
indicate borders of lesion. Cornea is scarred from earlier ulceration. 


of the posterior segment can become affected we do not know, but we have yet 
to see a lesion on the sclera posterior to the level of insertion of the rectus muscles. 
Probably the acutely reactive stage with loss of the overlying conjunctiva has been 
described as porphyric scleral ulcers *» (Table 2). 


Cornea.—The cornea may present a keratomalacic type of lesion,** e. g., per- 
foration and scarring,’ as well as leucoma adherens.®® Because the keratomalacia, 
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as it is usually called, is usually severe and acute, the corneal scars are dense, 
and blindness results (Fig. 4). Since the leucoma adherens of porphyria usually 
touches or overlaps the limbal margin, it is difficult to decide whether the origin is 
corneal or scleral. In the Bantu the dense leucoma has pigment patches on it, 
but no associated fluorescent spots have been found on microscopic examination 
in ultraviolet light. Corneal participation in light sensitivity has been referred to 
hy several workers,* but in this series of cases was no greater than one usually 
finds in keratitis. Lesions resembling groups of phlyctenules may precede actual 
corneal ulceration. One of our patients with a severe ectropion of the upper and 

lower lids had exposure keratitis. This was regarded as purely secondary. 
Iris and Lens.—There is little to be said about the iris except that it participates 
in leucoma adherens. A slight sifting of iris pigment into the lower iridocorneal 
. angle was observed in a Bantu patient of 33, and in another, of 13 years with 
congenital porphyria. A European woman aged 34 showing complete degeneration 
of the left fundus had a partly disintegrated cataract with ruptured and rolled-back 


Taste 2.—Scleral and Corneal Conditions Found in Eighty-Four Patients with 


' Porphyria, Classified as to Race, Age, and Sex 
{ 
7 Males* Femules* 
7 No. of Non- Non- Age Groups* 
| Affected Euro- Euro- Euro- Euro- — 


Name of Condition Patients peans peans peans peans 1-10 10-20 20-30 30-40 40-50 50-60 
scleromalacia perforans ........... 2 ee 19 37 ee 37 19 
Secleromalacia semiperforans ...... 5 33; 79 bl 5; 87 5 37 79 33 51 
Extension on to ecornea............ 3 - 33 ee 5; 37 ee 5 37 ee 33 


Limbal phlyctenosis, later 


developed farther 2 oe 22 we 
42 5; 32 5 4a 33 
Is 32; 49 as 18 49 6 


Serial number of each patient is recorded. 


anterior capsule in the right eye and slight haziness of the posterior cortical layers 

of the left lens. During the acute and postacute stages of moderate and severe 
: lesions of the fundus we observed sluggish reactions of the pupil. Jatfe * recorded 
unresponsive pupils. During attacks of acute porphyria, two of our patients had 
very painful eyeballs, for no apparent reason, and transitory myopia. 

Ocular Fundus.—The ocular fundus has occasionally been referred to in clinical 
and experimental '’ studies on porphyria. Pallor of the optic nerve head has been 
ascribed to secondary anemia after hepatic damage.'' Blurred disks," retrobulbar 
neuritis,’* and doubtful optic neuritis before death '* have been briefly mentioned. 
We have seen a pale disk, a secondary phenomenon, in a case with very extensive 
old chorioretinitis, but in two cases of acute porphyria during attacks the disks 


9. Jaffe, N. S.: Acute Porphyria, Am. J. Ophth. 33:470, 1950. 

10. Sai, E.: Haematoporphyrin: Action of Displacement of Retinal Pigments, Folia 
pharmacol. japon. 31:1158, 1940. 

11. Walsh, F. B.: Clinical Neuro-Ophthalmology, Baltimore, Williams & Wilkins Company, 
1947, p. 849. 

12. Ford, F. R.: Diseases of the Nervous System in Infancy, Childhood and Adolescence, 
Ed. 2, Springfield, Ill., Charles C Thomas, Publisher, 1944, p. 709. 
13. Stockton, R.: Tr. A. Am. Physicians 15:6, 1900; cited by Ford:!2 
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were slightly blurred and hyperemic. The only detailed description of fundus 
lesions during an attack of acute porphyria comes from Jaffe, who described them 
as unusual. Jaffe * stated: 


Ophthalmic examination revealed bilateral ptosis of the eyelids. Levator action was negligible 
on both sides. There was bilateral, incomplete oculomotor nerve palsy. The pupils were dilated 
and immobile to light or near stimuli. Both eyes could be abducted well. On attempted down- 
ward gaze, the eyes intorted, indicating good function of the superior oblique muscles. Converg- 
ence was impossible. Examination of the optic fundi revealed bilateral blurred discs and 


TaBLe 3.—Clinical Findings in Fundi of Eighty-Two Patients with Porphyria 
Classified as to Race, Sex, and Age 


Males* Females* 


No. of Non- Non- Age Groups* 
Affected Euro- Euro- Euro- Euro- ———— 
Name of Condition Patients peans peans peans  peans 1-10 10-20 20-30 30-40 40-50 50-60 
Group 1 a 
Subgroup A 
Cotton-wool patches of edema 3 Ga 44 10 34 on 10; 44 34 : 
Above associated with 4 
Subgroup B 
Flat striate edema............. 4 ae 53 


Group 2 
Subgroup A 
Discrete annular choroiditie 


Subgroup B 
Large en plaque type.......... 


Above with edema and 

Group 3 

Lanceolate and striate sears.. 


Granular diffuse lesions....... 


Macular pigment shift......... 


Depigmented patches .......... 


Hemorrhages present .......... 


* Serial numbers of patients are recorded. 


numerous hemorrhages which were nerve fiber, preretinal, and choroidal in distribution. Most 
of the hemorrhages were in the vicinity of the optic discs, the maculas, however, being spared. 
There was no retinal pallor or edema. The vessels were of normal caliber. There were no 
evidences of hypertensive retinopathy. [By the tenth day] most of the flame-shaped hemorrhages 
were gone and the others were absorbing readily. 

These findings to some extent correspond with our experience in acute cases. 
The lesions encountered can best be described under three main groups according 
to their appearances (Table 3). Examination of the fundus was impossible in 
two cases with dense corneal opacities. 

1. The lesions which are seen mostly during cerebral episodes of acute porphyria 
are situated mainly in the retina and are edematous in their early stages. They 
are of two kinds: 
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63;84 37; 70 29; 42; 
63; 84 
18;, 48 | 
25; 38; 1; 17; 43; 70 38 16: Zi; i273 26% 8; 19; 1; 70 
59 19; 18; 43 14 
383 
10 16 58; 2; 27 28:48; 16;38 27; 438 2;59 58; 28; oe 70 
38; 59 56; 70 56 i 
16 48; 14; 70; 71; 16 53:21; 48; 73 71;83 14; 79 70; 82 4 
21 73; 79; 43 
5; 438; | 
82; 83 
Globular pigment sears........ 9 8 44 9:13; 56; 70 és 44;18; 9; 13; 8; 56 ie 70 
15; 18; 21 15 
21 
70; 76 
3 8 53 43 43 53; 8 
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(a) A type which in the acute stage resembles white patches of edema ™% to 


1 disk diameter in size, looking like cotton-wool, round, and somewhat fluffy 
(Fig. 54). These may last from one to four weeks. When of short duration, 7 to 
10 days, these patches leave no detectable scar, except occasionally a diffuse, slightly 
pigmented area. In two cases the end-results of the longer-lasting lesions were 
rounded blobs of very black pigment (Fig. 8, quadrant II), not unlike melanoma, 
but blacker than this tumor. They show a tendency to form near blood vessels, 
but the macular area is avoided. In one instance a few deep petechial hemorrhages 
were seen near and inferior to the optic disk. 

(b) A type showing no predilection for the site of its appearance in the fundus, 
most such lesions having been observed in the periphery. They appear to be thin 
flat edematous films, which are usually slightly striated, like a peripheral myelin- 
sheathed patch of retinal fibers, and, like it, the striations are more marked at the 


Fig. 5—A (Case 34), drawing of round, cotton-wool-like patches of retinal edema seen 
during attack of acute porphyria. Petechial and interfibrillary hemorrhage are shown. 

B (Case 53), drawing of fundus depicting flat, slightly striated type of retinal edema seen 
during acute attacks. 


peripheral and the central borders (Fig. 5B). The broader base of the patch is 
turned away from the disk. They may also appear as very thin, nebulous plaques 
of edema, and their localization seems to be in the retinal fiber layer. In all cases 
of lesions of this type there are a general paleness of the choroid and a hazy, 
slightly swollen disk, both phenomena persisting any time up to a month after the 
acute attack of porphyria, while the patches of edema usually disappear within 
three weeks aiter the attack is over. Subsidence of the lesion leaves a diffusely 
granular patch of chorioretinal pigment over the same area, but after the severer 
and more protracted lesions a striated pigment scar forms (Fig. 8, quadrant 1V). 

The round cotton-wool patches and the flat striated films of edema have not 
yet been seen together, and in none of the cases of the latter type of edema were 
there associated hemorrhagic phenomena. Both these types of edema occur with 
the cerebral type of acute porphyria. 
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2. The commonest choroidal lesion seen in the congenital and delayed cutaneous 
forms of porphyria is the scarred stage. However, this has been seen in various 
stages and can also be divided into two subgroups. 

(a) The slowly progressive, discrete annular type. The early annular lesion 
is but slightly pigmented, having a limiting border of increased pigment (Fig. 6.4). 
The typical lesion has an outer slightly pigmented border, inside which there is 
a pale-yellow choroidal zone (Fig. 64). Inside this, again, is the body of the 
lesion, which is a heavily pigmented, broader, and more irregular zone, consisting 
of granules of black pigment of varying shades. In non-Europeans and in brunet 
Europeans this ring encloses a less heavily pigmented area (Fig. 68), which 
in blond patients is usually white, denuded sclera, occasionally containing discrete 
granules of brown pigment (Fig. 6C). In patients who have had porphyric symp- 
toms for a long period these discrete annular lesions cover the whole fundus, 
leaving the macular area relatively free but slightly scarred, with an irregularly 
pigmented degeneration (Fig. 6B and C). Lesions of this group do not increase 
in size; they mature slowly, and occasionally the overlying retina shows slight 
edema and later becomes involved, as evidenced by pigment sheathing of the vessels. 
While it appears that these lesions generally remain discrete, the irregular dis- 
tribution of pigment in and about some of them suggests coalescence. This may 
be explained by the formation of new lesions sufficiently near the older ones for 
overlapping to occur. Sight is sometimes severely impaired. 

(b) Diffuse, rather dense choroiditic lesions which spread out from the disk. 
The dominant impression is that of an en plaque lesion, reminiscent of a clover leaf 
in shape (Fig. 6) and E). It may extend as much as 4 diameters from the disk 
and cover the macula. The lesions are uniformly pigmented, but white bands of 
fibrous tissue may be seen inside the long linear “pseudopodia,” which extend 
toward the periphery. The retinal vessels are not enveloped by pigment. In addi- 
tion, one may observe in the periphery clusters of three to five round, black 
“globules,” similar to those which arise from the cotton-wool type of edema 
described above (Fig. 6D). The periphery also shows conspicuous patchy granu- 
larity (Fig. 6), although the fundus between this and the central lesion remains 
singularly clear. The involvement is unilateral, and patients describe the onset of 
blindness in the affected eye as starting with the seeing of black spots and pro- 
gressing to gradual loss of vision over a day or two. The slight visual improve- 
ment that usually occurs some months after the known types of central retinal 
hemorrhage does not follow. We examined a patient with such a lesion two weeks 
aiter the onset of blindness and saw flat, large, deep-lying hemorrhagic areas with 
overlying patches of retinal edema. The appearance was that of a large choroidal 
hemorrhage surrounding the optic disk, which was slightly swollen and contained 
no blood in its tissues. 


3. Ina miscellaneous group are placed the doubtful choroidal lesions. The high 


incidence of these lesions in cases of porphyria and their frequent presence in young 
subjects merit their being recorded, though at this stage they are not regarded as 


typical. Another form fairly frequently observed consists of a diffuse shift of 
macular and paramacular pigment to form patches of irregular pigmentation, often 
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Fig. 6—A (Case 28), drawing of fundus showing discrete annular type of choroiditic lesion 
in unusual position of proximity to macula. Lower right-hand twin lesion depicts early stage 
of development; these lesions usually mature without enlarging or fusing. Upper two, large 
lesions are fully developed, demonstrating concentric rings of pigment and atrophy. 

B (Case 29), drawing of fundus of darkly pigmented European woman. In upper part of 
field is discrete annular, heavily pigmented type of choroiditic lesion with patches of striate type. 

__C (Case 55), fundus drawing, showing extensive discrete annular type of choroiditis with 
diffuse pigmentary type of macular degeneration. Uppermost, large lesion appears to be fusion 
of two discrete ones. 

D (Case 8), fundus drawing, showing en plaque lesion of peripapillary choroiditis and pre- 
ponderance of clusters of black pigment discs, or “globules,” in periphery. A linear pseudo- 
podium points toward 2 o'clock. 

E (Case 9), fundus drawing, showing large patch of peripapillary choroiditis, above which 
is rounded, partially nonpigmented patch, striated peripheral scar, at 12 o'clock, and area of 
diffuse granularity peripherally in region of 9 o'clock. 
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showing edematous spots (Fig. 7). A third form is a lanceolate patch of partially 
denuded sclera pointing centripetally (Fig. 8, quadrant 1), which may occur alone 
or associated with a lesion consisting of diffuse aggregations of thin pigment on a 
paler choroidal background (Fig. 8, quadrant IIT). The latter could have underlain 
a patch of retinal edema at an earlier date. One frequently finds intensely dark 
“globules,” or blobs, mainly in the periphery of the fundus, singly (Fig. 8, quadrant 
Il) or in clusters (Fig. 6D). We have seen them result from patches of edema, 
but this is probably not their only origin, for they have been obseived in a develop- 
ing stage along with deep hemorrhages similar in shape and distribution. This 


\ 


Fig. 7 (Case 71).—Drawing of macular area of patient aged 36, showing shifting of macular 
pigment in degenerative lesion and two patches of edema below lesion. Visual acuity, 6/18. 


Fig. 8—Composite drawing of some of lesions of Group III (miscellaneous). Quadrant 1, 
lanceolate scar; Quadrant II, single lesion of “globular” type, resembling nevus or melanoma 
of choroid; Quadrant III, two lesions of partially nonpigmented type and one dense black 
“globular” lesion; Quadrant IV, striated patch of edema. 


miscellaneous group of lesions can be seen in association with each other and with 
the foregoing retinal and choroidal types (Fig. 6B, D and E). 

When a fundus lesion is discovered which conforms to one of those described 
in this paper, it is worth while to investigate the case for other signs of porphyria. 


Examination of the urine clinches the diagnosis if carried out when porphyrins 
are being excreted, and the history may provide other presumptive evidence. We 
have not been able to obtain material for histopathological study from any of 
these cases. 
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COMMENT 
Nineteen of 38 Europeans and 11 of 46 non-European patients examined 
showed no ocular lesion of any kind. Thirty-one of the 84 patients presented 
an external lesion. Only 82 could be examined ophthalmoscopically, of whom 42 
showed lesions of the fundus. Over several years, one of us had had referred to 
him 7,548 patients, men, women, and children of all ages, who are members of 
medical benefit societies in the mining area of the Witwatersrand. Records show 
that only 311 of these patients had fundus lesions of any kind. Even allowing for 
the fact that benefit society patients are frequently referred to a consultant for 
trivial reasons, this proportion is strikingly different from the 42 patients with 
fundus lesions found in &2 patients in the present series. 

The changes recorded in the external eye correspond in the main with earlier 
descriptions and need no comment. Interest was focused primarily on the internal 
eye, as little about this part was found in the literature. The record here presented 
is mainly descriptive, and work is continuing on additional cases. The lesions in 
the fundus have been seen in various stages of development, but old-established 
lesions have been seen most frequently. 

1. The round, cotton-wool patch type of edema often results in the formation 
of dense black “globular” patches of pigmentation when the edema has persisted 
for about three weeks. Edema of shorter duration leaves a diffuse granularity on 
subsidence, and sometimes no residue can be seen. The lesions tend to persist 
longer when they are situated in the periphery of the fundus; hence this region 
should be examined for old lesions. 

2. The flat, thin patches of edema leave a diffuse granularity over the affected 
area, or they may leave thin scars which have a yellowish depigmented or denuded 
scleral background with pigment striations. They sometimes leave no trace whatever. 

3. Hemorrhages are of three kinds. The preretinal hemorrhage leaves no trace 
on absorption. The interfibrillary hemorrhage leaves a lanceolate or striated scar 
or a diffusely pigmented patch. The deep massive or deep petechial hemorrhage 
may be localized in the external granular layer of the retina or in the choroid; 
these leave dense pigment plaques or “globules,” respectively, and there may even 
be proliferated scar tissue present in the final en plaque type of lesion. 

4+. The discrete annular type of choroiditic lesion is dependent in its depth of 
pigment on the natural pigmentation of the patient’s fundus. These lesions develop 
and progress slowly over about a five-month period. Small patches of edema may 
sometimes be seen over a fresh lesion. The lesions remain the same size throughout 
their development toward the full degree of pigmentation, which is apparently not 
related to the occurrence of systemic attacks of porphyria. 


SUMMARY 


srief outlines of the chemical structure of porphyrin pigments and the clinical 
manifestations of porphyria are given, followed by a description of the ophthal- 
mological lesions found in 84 cases of porphyria. The incidence of several lesions 
of the fundus is high and merits more study than has been accorded it in cases 
so far published. 


Drs. Findlay, Grotepas, and Perold, of Pretoria Hospital, permitted the study of their cases. 
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SIMULATED DIVERGENCE PARALYSIS 


MARTIN J. URIST, M.D. 
SOUTH HAVEN, MICH. 


The manifestations of a typical case of divergence paralysis include the following: 


1. Homonymous diplopia, due to an abnormal convergence position, arises rather sud- 
denly. It occurs for all objects beyond a certain distance, mostly beyond 10 to 20 inches. 

2. The angle of squint is small or moderate, and does not increase when the patient 
looks to the right or left; it will either remain the same as in the primary position of 
the eyes, or it will even decrease. 

3. When an object is brought nearer to the patient, the two images approach each 
other and are finally fused when the object is at a disance of from 10 to 15 inches. 
At this distance binocular single vision is maintained when looking to the right as well 
as to the left. 


4. When the object is brought still nearer, insufficient convergence causes crossed 
diplopia. 


5. Appropriate prisms, base out, give the patient binocular single vision, even of 
distant objects in the whole field of fixation. 


6. In repeated examinations at different times the angle of squint is found to be 
relatively constant.! 


IELSCHOWSKY, in discussing further these findings in divergence paralysis 
stated *: 


I have observed many patients with paralysis of one or both abducens nerves in whom 
typical symptoms were present at first, but the characteristic symptoms were gradually 
lost and a concomitant type of deviation developed so that it no longer increased, or, on 
the other hand, decreased, when looking to the right and left. 
formation may even occur within a few days. 


— 


Sometimes this trans- 
If such a paralysis is seen only in the 
later atypical stage, it is difficult to distinguish it from a divergence paralysis. 


At the Infirmary motility clinic it has been our good fortune to see a number 
of these patients with paralysis of the lateral rectus muscles in whom, after a period, 
symptoms developed that were difficult to differentiate from true divergence 
paralysis. 

A study of all our cases in which the paralysis simulated divergence paralysis 
revealed (1) that in most of them the condition resulted from paresis of one or 
both lateral rectus muscles, congenital, acquired, or postsurgical; (2) that in some 

From the Department of Ophthalmology of the Illinois Eye and Ear Infirmary, University 
of Illinois College of Medicine. 


1. Bielschowsky, A.: Lectures on Motor Anomalies, Hanover, N. H., Dartmouth College 
Publications, 1940, p. 104. 


2. Bielschowsky,! p. 105. 
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it resulted from accommodative excess for distance only, and (3) that most of them 
seemed to fall into the classification Group II, esotropia with bilateral depression. 
in adduction.* 

Since it was believed that these cases were of more than passing interest, I 
should like, in this paper, (1) to present some of them in detail and (2) to offer 
a possible explanation for their occurrence. 


PRESENTATION OF CASES 


In the following three cases of simulated divergence paralysis, the cause was a 
clinically observed acquired lateral rectus paralysis. 


Case 1—M. J. M., aged 79, came to the Infirmary in October, 1949, with a history of 
double vision for distance of six months’ duration and no diplopia for near. She had hypertension 
and thrombophlebitis in the legs. 


Examination in October, 1949, showed 15 degrees of esotropia for distance, straight eyes for 
near, and limitation of movement of the left lateral rectus. A diagnosis of paralysis of the left 
lateral rectus was made. 


Cover 
Measurements 


dist. ET 25 
near ortho 


Stereopsis 
at 0 


Fig. 1.—.c) Right esotropia of 10 degrees for distance with homonymous diplopia (seen 
clinically, not shown well with photographs); (6) no deviation for near, stereopsis at zero; 
(c) near point of convergence 60 to 80 mm.; (d) eyes level on gaze to right (slight depression 
in adduction seen clinically), no limitation of right eye in abduction; (¢) slight depression of 
right eye in adduction, no limitation of left eye in abduction; (f) 15 degrees of left esotropia on 
looking up, homonymous diplopia; (g) no deviation on looking down and no diplopia. 


The findings in May, 1950, 14 months after onset of symptoms, are shown in Figure 1. There 
was an esotropia of about 10 degrees for distance and of 15 degrees on looking up. The eyes 
were straight for near and on looking down. There was slight bilateral depression in adduction, 
which was difficult to photograph. The near point of convergence was 60 mm. Homonymous 
diplopia was present for distance and did not change perceptibly on gaze to the left or to the 
right. A red glass placed over the left eye revealed slight left hypertropia on gaze to the left; 

3. The characteristics of cases of esotropia with bilateral depression in adduction, viz., 
(a) that the esotropia is greater for distance and upward gaze than for near and downward gaze; 
(b) that right hypertropia is found on gaze to the right and left hypertropia on gaze to the left; 
(c) that the near point of convergence can be good or remote, and (d) that the delayed cover 
test usually shows some type of dissociated vertical divergence, are discussed in a previous 


paper (Urist, M. J.: Horizontal Squint with Secondary Vertical Deviations, A. M. A. Arch. 
Ophth. 46:245 [Sept.] 1951). 
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a red glass placed over the right eye revealed slight right hypertropia on gaze to the right. 
Third-grade fusion was present for near with no diplopia. The delayed cover test showed alter- 
nating hypophoria. 

An 8 A prism base out over each eye completely relieved the diplopia for distance. However, 
the patient would not wear the prisms, as she claimed the diplopia did not trouble her much and 
the prisms were inconvenient and too heavy to wear. 

The cause of the esotropia in this case was acute paralysis of the left lateral rectus, very 
likely on a vascular basis. After one year the limitation of the left lateral rectus had completely 
disappeared. The residual findings of the remaining weakness of the left lateral rectus were an 
esotropia for distance and upward gaze and diplopia in these positions. The diplopia findings 
were similar to those of divergence paralysis. The straight eyes for near and downward gaze, 
the stereopsis, and the absence of diplopia, along with the convergence near point of 60 mm., 
indicated that no overaction of the left medial rectus was present. If overaction of the medial 
rectus had been present, the eyes would have been crossed for near and downward gaze, and 
there would have been a very close convergence near point. 


This case demonstrated that paralysis of a lateral rectus which has become 
concomitant could have such a minimal effect on the positions for near and down- 
ward gaze that the eyes could be straight in these positions. Most likely the eyes 
were kept straight by the ability of the fusion faculty to inhibit convergence and thus 
prevent overaction of the medial rectus muscles in the interest of maintaining single 
binocular vision. 


Case 2.—D. H., aged 21, came to the Infirmary on May 2, 1946, with a history of acute 
onset of double vision and crossed eyes, of four weeks’ duration. 

Examination revealed 25 degrees of alternating esotropia, homonymous diplopia in all fields 
of gaze, bilateral weakness in elevaticn of the eyes up and in, and bilateral limitation of the eyes 
in abduction. An admitting-room diagnosis of bilateral paralyses of the lateral rectus and inferior 
oblique muscles was made. The patient was advised to enter the hospital for a complete work-up 
but did not return to the clinic until January, 1950, four years later. 

During those four years the eyes had been crossed, and there was constant diplopia for 
distance, while the eyes could be straight for near and there was no diplopia when reading. An 
admitting-room diagnosis of old divergence paralysis was made at this time. 

The findings in February, 1950, are shown in Figure 2.4. There was a constant esotropia 
of 25 degrees for distance and upward gaze with homonymous diplopia for distance, which was 
the same on gaze to the right or to the left. The two images were fused 0.33-+ meter from the 
eyes. For near, there was a heterophoria part of the time. The eyes were straight on looking 
down, with stereopsis in the reading position. The bilateral depression in adduction was pro- 
nounced. Unfortunately, measurements with the cover test were not obtained in all positions of gaze. 

With homatropine cycloplegia, refraction was as follows: 

O.D.: + 1.00 sph. = 20/20 
O.S.: + 1.00 sph. = 20/20 

Operation, m May 10, consisted of bilateral 8-mm. resection of the lateral rectus muscle. 
Postoperative findings on Sept. 28, 1950, are shown in Figure 28. The eyes became straight 
for distance and upward gaze with stereopsis. There was no diplopia in any position of gaze. 
The depression in adduction was much improved. 


The esotropia was caused by the acute onset of gross bilateral paralysis of the 
lateral rectus, of unknown origin. After four years of constant dissociation for 
distance, the bilateral paralysis of the lateral rectus improved to such an extent 
that no limitation was apparent on lateral rotations, and the findings were similar 
to those of divergence paralysis. The esotropia which was present for distance 
and upward gaze most likely was due to the underaction of the lateral rectus that 
persisted. The straight eyes for near and downward gaze suggested that the under- 
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Fig. 2.—A, preoperative examination: (a) 25 degrees of right esotropia for distance, homon- 
ymous diplopia; (b) 20 degrees of left esotropia for near (eyes straight for near at times) ; 
(c) near point of convergence 50 mm.; (d) depression of left eye in adduction, relative elevation 
of right eye with no limitation in abduction ; (ce) depression of right eye in adduction, relative 
elevation of left eye with no limitation in abduction; (f) 25 degrees of right esotropia on looking 
up; (g) eyes straight looking down, stereopsis in reading position at zero. 

B, postoperative examination, five months after an 8-mm. bilateral resection of the lateral 
rectus muscle: (a) eyes straight for distance, no diplopia; (b) eyes straight for near, stereopsis 
at zero; (c) near point of convergence remote on taking of photograph, actually 50 mm. on 
examination; (d) no depression in adduction on gaze to right; (¢) depression in adduction of 
right eye on gaze to left with relative elevation of left eye; (f) no deviation on upward gaze; 
(g) no deviation on downward gaze. 


Stereopsis 
at 


Fig. 3.—Postoperative examination, two years after 4-mm. recession of right lateral rectus 
muscle: (a) eyes straight with glasses for distance and near with stereopsis; (b) 15 degrees of 
right esotropia without glasses for distance with homonymous diplopia; (c) near point of con- 
vergence 25 mm.; (d) slight depression of left eye in adduction, relative hypertropia of right 
eye, no limitation of right eye in abduction; (¢) slight depression of right eye in adduction, rela- 
tive hypertropia of left eye; (f) 10 degrees of right esotropia on looking up, with homonymous 
diplopia; (yg) no deviation on downward gaze, with no diplopia. 
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action of the lateral rectus muscles had a minimal effect in these positions. Stereop- 


sis for near may have been the important factor in preventing overaction of the 
medial rectus muscles, which might have produced an esotropia for near and down- 
ward gaze. 


Case 3 (Fig. 3)—C. P., aged 8 years, came to the Infirmary in January, 1949, with the 
history of diplopia and crossed eyes following operation on her right eye for exotropia about 
two years before. The diplopia was present for distance only. There was no trouble with read- 
ing. Information obtained from another hospital disclosed that before operation the child had 
had 15 degrees of exotropia at times. A large exophoria had been present most of the time. 

With atropine cycloplegia, refraction was as follows: 


O.D.: — 9.00 sph. > + 2.50 cyl., ax. 95 = 20/20 
O.S.: + 1.25 sph. = 20/20 

Measurements with the cover test were as follows: With glasses, 20 A of exophoria for 
distance and 14 A of exophoria for near; without glasses, 18 A of exophoria for distance and 
20 A for near. The near point of convergence was 150 to 200 mm. Stereopsis was present on 
the major amblyoscope. In September, 1948, a 4-mm. recession of the right lateral rectus was 
done for the exophoria-exotropia. 

The findings at the Infirmary in October, 1950, two years after operation, are shown in 
Figure 3. Without glasses there was 10 to 15 degrees of esotropia for distance and upward gaze 
with homonymous diplopia. For near and looking down the eyes were straight with stereopsis. 
Bilateral depression in adduction was seen well clinically but was difficult to photograph. Little 
limitation in abduction of the right eye was seen (Fig. 3d). The homonymous diplopia for dis- 
tance was approximately the same on gaze to the right and to the left. 


This patient had what appeared to be a divergence paralysis when she took 
her glasses off. The symptoms were due most likely to the slight paresis produced 
by the + mm. of recession of the right lateral rectus. 


In Case 4 symptoms of divergence paralysis developed after bilateral recession 
of the lateral rectus muscle for exotropia. 


Case 4.—D. B., aged 9 years, came to the Infirmary on Jan. 6, 1949, with a history of the 
right eye turning out at times, especially when he was tired and when looking at something close. 

With atropine cycloplegia, refraction was as follows: 

O.D.: + 2.75 sph. = 20/25 
O.S.: + 2.00 sph. = 20/25 

The findings on Dec. 2 are shown in Figure 4A. There were about 15 degrees of exotropia 
for distance and upward gaze and 25 degrees of exotropia for near and downward gaze most of 
the time. The eyes could be straight a good deal of the time, especially for distance. There was 
bilateral depression in adduction, which was seen well in the clinic but was difficult to show in 
photographs. The delayed cover test revealed an alternating hypertropia. The near point of 
convergence was remote. Measurements with the cover test (Fig. 4.4) showed that the exotropia 
was nonconcomitant in that the squint was greater for near and down than for distance and up, 
and on gaze to the left than on gaze to the right. The findings in the cover test, with the remote 
near point of convergence and the history of the right eye deviating out most of the time, sug- 
gested that weakness of the right medial rectus was present. ‘ 

Operation, on Feb. 1, 1950, consisted of bilateral 7-mm. recession of the lateral rectus muscle. 
Postoperative findings, on Aug. 20, 1951, are shown in Figure 48. About 5 to 10 degrees of 
esotropia was present for distance and upward gaze. The eyes were straight for near with 
stereopsis. On looking down there was 25 degrees of exotropia. The near point of convergence 
was remote. The delayed cover test revealed an alternating hypertropia. Homonymous diplopia 
was present for distance. The separation of the images did not change on gaze to the left or to 
the right. The images of the light came together about 12 in. (30 cm.) from the eyes, where 


| 


586 A. M. A. ARCHIVES OF OPHTHALMOLOGY 


there was fusion. When the light was brought closer than 9 in. (22.9 cm.) there was crossed 
diplopia. Postoperative symptoms of divergence paralysis developed, which might be explained 
as follows: 

The recession of relatively normal lateral rectus muscles to correct an exotropia which was 
probably due to underacting medial rectus muscles resulted in a pronounced underaction of the 
lateral rectus muscles. This caused the esotropia and diplopia for distance and looking up. The 
eyes were straight for near, and there was no diplopia. This finding may be explained by the good 
fusion amplitude being able to balance the interplay between the weakened lateral rectus muscles, 
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Fig. 4.—A, preoperative examination: (a) 25 degrees of right exotropia for near; (b) 15 
degrees of right exotropia for distance, eyes can be straight for distance, stereopsis; (c) 10 
degrees of right exotropia on looking up (eyes can be straight on looking up); (d) eyes level 
on gaze to right (depression in adduction seen clinically) ; (e¢) slight depression of right eye in 
adduction ; (f) 25 degrees of right exotropia on looking down (eyes never straight looking down). 

B, postoperative examination, 18 months after bilateral 7-mm. recession of lateral rectus 
muscle: (a) about 5 degrees of left esotropia for distance with homonymous diplopia; (b) eyes 
straight for near, with third-grade fusion and no diplopia; (c) remote near point of convergence ; 
(d) eyes level on gaze to right, depression in adduction seen well clinically; (¢) slight depression 
of right eye in adduction on gaze to left; (f) eyes straight on looking up, 5 to 10 degrees of eso- 
tropia possible on looking up; (g) 25 degrees of right exotropia on looking down. 


tending to cause an esotropia, and the uncorrected underaction of the medial rectus muscles, 
tending to cause an exotropia, with the result that the eyes were straight in the central field. 


Case 5 illustrates the presence of diplopia which simulated divergence paralysis 
when the eyes were dissociated by a red glass. 
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Case 5.—M. J., aged 4 years, came to the Infirmary in 1934 with a history of occasional 
crossing of her eyes since birth. She also complained of double vision at times when looking into 
the distance. 

Examination in 1934 revealed 15 degrees of esotropia for distance and near. With atropine 
cycloplegia, refraction was as follows: 

O.D.: -++ 3.00 sph. = 20/30 
O.S.: + 3.00 sph. = 20/30 
The full atropine correction was prescribed to be worn all the time. 

The findings on Jan. 5, 1950, are shown in Figure 5. The eyes were straight for distance 
and near with glasses, and the patient had stereopsis. Without glasses the eyes were straight for 
near with 20 degrees of esotropia for distance. The near point of convergence varied from 40 to 
80 mm. The delayed cover test revealed an alternating hyperphoria. :Most of the time there was 
no diplopia for distance. When a red glass was placed over the right eve and the patient looked 
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Fig. 5.—(a) Eyes straight for distance with glasses; (b) eyes straight for near without 
glasses, stereopsis; (c) 20 degrees of left esotropia for distance without glasses; (d) depression 
of left eye in adduction, relative elevation of right eye; (e¢) depression of right eye in adduction, 
relative elevation of left eye; (f) 20 degrees of left esotropia on looking up; (g) 5 to 10 degrees 
of right exotropia on looking down. 


at a light in the distance, she had homonymous diplopia. The separation of the double images 
did not change on gaze to the left or to the right. There was slight hypertropia on gaze to the 
right. When the red glass was placed over the left eye, there was slight left hypertropia on gaze 
to the left. The double images could be fused about 15 in. (38 cm.) from the eyes. When the 
light was brought closer than 8 in. (20 cm.), there was crossed diplopia. Homonymous diplopia 
was present on looking up, while the images came together on looking down. 
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This patient had all the typical findings for classification in Group II. The 
diplopia elicited with the red glass was characteristic of a divergence paralysis. The 
cause of the condition may have been a congenital paresis of the lateral rectus 
muscles, of which presence of the esotropia for distance and upward gaze may 
have been a manifestation. There was no overaction of the medial rectus muscles, 
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Fig. 6.—A, examination on Jan. 9, 1951, six months after onset of esotropia for distance: 
(a) 5 to 10 degrees of right esotropia for distance, with homonymous diplopia ; (b) no deviation 
for near with stereopsis, no diplopia; (c) near point of convergence 35 mm.; (d) and (e), slight 
bilateral depression in adduction with no limitation in abduction (seen clinically, not shown well 
in photographs); (f) 10 degrees of left esotropia on looking up, with homonymous diplopia ; 
(g) no deviation on looking down and no diplopia, tendency toward divergence. 

B, examination Feb. 9, 1951, after glasses had been worn one month: (a) eyes straight for 
distance (and near) with glasses, no diplopia; ()) eyes straight for distance (and near) without 
glasses, no diplopia; (c) near point of convergence 30 mm.; (d) and (e), eyes level on lateral 
gaze; (f) eyes straight on looking up, no diplopia; (g) eyes straight on looking down, no diplopia. 


as shown by the eyes being straight for near. In fact, a definite inhibition of the 
medial rectus muscles may have existed, as was suggested by the exotropia of 5 
to 10 degrees on downward gaze (Fig. 5,9). The presence of stereopsis for 


near seemed to have been an important factor in preventing the overaction of the 


medial rectus muscles and in keeping the eyes straight. 
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Cases 6 and 7, in which the esotropia was considered to be of accommodative 
origin, are included in this paper because of the presence of diplopia simulating a 
divergence paralysis. 

Case 6.—R. M., aged 8 years, came to the Infirmary in December, 1950, with a history of 


crossing of the left eye for the past six months and of double vision for distance. His sister, two 
years younger, had a squint. 


With atropine cycloplegia, refraction was as follows: 


O.D.: + 5.00 sph. 5 cyl., ax 90 = 20/40 
O.S.: + 5.00 sph. yl., ax 85 = 20/50 


The findings on Jan. 11, 1951, are shown in Figure 6 A. There was 10 to 15 degrees of eso- 
tropia for distance and upward gaze with homonymous diplopia. The separation of the double 
images did not change on gaze to the right or to the left. The eyes were straight for near and 
looking down, when there was stereopsis and no diplopia. 

The findings on Feb. 9, 1951, after the patient had worn the full atropine correction for one 
month, are shown in Figure 6B. The eyes had become straight in all positions when the glasses 
were worn. The patient had’ no diplopia. 


This case was one of an accommodative squint to a large extent, since after the 
correction had been worn for a short time the eyes became straight in all positions. 
Until the age of 8, when the squint developed, the patient was able to dissociate 
accommodation from convergence to a large degree, since he had a large amount of 
hypermetropia and yet could see clearly without glasses. The cause of the break- 
down in his ability to maintain straight eyes could not be determined. 

If this case actually was one of an accommodative squint as it is generally under- 
stood, it was extraordinary in that the eyes were crossed for distance and there was 
diplopia, whereas the eyes were straight for near and there was stereopsis. This 
is contrary to the usual condition in that in an accommodative esotropia there is 
ordinarily more esotropia for near than for distance, since more accommodation is 
used for near. There can be no doubt of the accommodative factor, since the esotropia 
was present for six months with no improvement. After the glasses were worn, the 
correction of the esotropia was immediate and dramatic, and the symptoms of the 
divergence paralysis disappeared. 

Case 7.—A. H., aged 8% years, came to the Infirmary on March 2, 1951, with a history of 
the onset of acute tonsillitis two weeks before, for which she was given a sulfanilamide 
tablet. After this her hands became swollen, and a generalized rash developed. The mother 
noticed that the pupils became extremely dilated, and then the eyes became crossed. With the 


crossing of the eyes, the child complained of double vision being present constantly while looking 
into the distance. 


Examination on admittance revealed 15 to 20 degyees of alternating esotropia, which was 
slightly greater for distance. Pseudoptosis was present on the right. Homonymous diplopia was 
present for distance. 

With atropine cycloplegia, refraction was as follows: 


00 sph 20/20 
25 sph. 20/20 


6. 

The findings on April 11, 1951, immediately after the full atropine correction was worn for 

the first time, are shown in Figure 7.4. For distance, there were 15 degrees of esotropia with 

glasses and 20 degrees of esotropia without glasses, and the patient had homonymous diplopia. 

The diplopia did not vary on gaze to the left or to the right. There was 20 degrees of esotropia 

on looking up. For near, with glasses, the eyes were straight in the reading position, and there 

was no diplopia. On looking down, there was at times an exotropia, and at times, an esotropia 
of 5 to 10 degrees. 
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The findings on April 25, 1951, after the glasses nad been worn for two weeks, are shown in 
Figure 7 B. With glasses the eyes were straight for distance and near, with no diplopia. Without 
glasses the eyes were straight for near and had 


20 degrees of esotropia for distance with 
homonymous diplopia. The diplopia did not vary on gaze to the left or to the right. Fusion of 
the double images was possible about 0.5 meter from the eyes 


When the fixation light was 
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Fig. 7—A, examination on day glasses were first put on: (a) 15 degrees of left esotropia 
for distance with glasses, homonymous diplopia; (b) 5 degrees of left esotropia for near with 
glasses (eyes can be straight for near with no diplopia in the reading position) ; (c) 20 degrees 


of left esotropia for distance without glasses, homonymous diplopia; (d) and (e), eyes level on 
lateral gaze (slight depression of right eye in adduction seen clinically) ; (f) near point of con- 
vergence 40 mm.; (g) 20 degrees of left esotropia on looking up; (h) slight exotropia on looking 
down; (1) 5 degrees of left esotropia on looking down. 

B, examination after glasses had been worn two weeks: 
glasses, no diplopia; (b) eyes straight for near without glasses, stereopsis; (c) near point of 
convergence 40 mm.; (d) slight elevation of left eye in adduction; (e) eyes level on lateral gaze 


to left; (f) 20 degrees of left esotropia for distance without glasses, homonymous diplopia; (g) no 
deviation on upward gaze, 10 degrees of esotropia possible; (h) no deviation on downward gaze; 
(2) slightly divergent looking down. 


: (a) eyes straight for distance with 
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brought closer than 100 mm., there was crossed diplopia. After the glasses had been worn for 
six weeks, the eyes were straight in all positions both with and without glasses. There was no 
diplopia, and the correction was reduced by a +1 sphere. 


This child had good vision and straight eyes until she was 8% years of age, even 
though she had a large amount of hypermetropia. This indicated the presence of 
good fusion amplitude and excellent ability to dissociate accommodation from con- 
vergence, since her eyes were always straight. After the illness and drug rash an 
esotropia developed. She also had symptoms of involvement of the sympathetic 
nervous system, i. e., mydriasis, so pronounced that the mother noticed it, and 
transient pseudoptosis, which was observed on the child’s admission to the clinic. 
Involvement of the lateral rectus muscles may have been present, as indicated by 
the greater esotropia for distance and upward gaze. For near and downward gaze 
the eyes were straight a good deal of the time. 

The patient’s chief complaint was the constant diplopia for distance, which 
simulated divergence paralysis. Most of the time there was no diplopia on reading. 
The esotropia had a predominantly accommodative component, since glasses 
promptly corrected the deviation. The exotropia found on looking down ( Fig. 7 B,1) 
when the eyes were straight for near may have been a sign of inhibition of con- 
vergence and of the medial rectus muscles in order to keep the eyes straight. The 
breakdown of the convergence-accommodation relation was on a toxic basis with 
possible involvement of the lateral rectus muscles and the sympathetic nervous 
system. 

Cases 8 and 9, one a case of unilateral, the other a case of bilateral, congenital 
paralysis of the lateral rectus muscle, are presented to show that even with a very 
gross limitation in abduction the eyes could be straight for near in the central field 


with good fusion. Study of these cases was very helpful to me in explaining some 
of the findings in cases of simulated divergence paralysis. They are believed to be 
of sufficient interest to be included in this paper. 


Case 8.—J. Z., aged 4 years, came to the Infirmary on March 28, 1948, with a history of 
turning-in of the left eye at times since the age of 9 months. 

With atropine cycloplegia, refraction was as follows: 

O.D.: + 1.25 sph. [ + .50 cyl, ax 10 = 20/20 
O.S.: + 3.00 sph. = 20/100 
Occlusion of the right eye brought vision in the left eye up to 20/25 in three months. 

The findings in June, 1950, are shown in Figure 8. The eyes were straight for distance and 
near in the central field. There was 10 to 20 degrees of exotropia on downward gaze, and on 
looking up the eyes could be straight or have about 5 degrees of exotropia at times. There were 
paralysis of the left lateral rectus muscle and relative elevation of the left eye on gaze to the 
left. The eyes were level on gaze to the right, and there was slight narrowing of the palpebral 
fissure, suggesting Duane’s retraction syndrome. No limitation in adduction was present on gaze 
to the right. The near point of convergence varied from remote to 80 mm. Even with such a 
gross paralysis of the left lateral rectus, the eyes were straight in the central field of gaze and 
the patient had stereopsis. This condition indicated that there was no overaction of the left medial 
rectus in response to the paralysis of the lateral rectus. Actually, there was inhibition of the 
medial rectus (direct antagonist). This was suggested by the remote near point of convergence 
and the exotropia on looking down. 

Case 9.—A. W., aged 4 years, came to the Infirmary in 1950 with a history of crossed eyes 
since birth. 
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With atropine cycloplegia, refraction was as follows: 


O.D.: + 1.00 sph. = 20/30 
O.S.: + 1.00 sph. = 20/30 
The findings are shown in Figure 9. There were 20 degrees of esotropia for distance and upward 
gaze, no deviation for near,and 25 degrees of exotropia for downward gaze. There were bilateral 
depression in adduction and bilateral limitation in abduction. The near point of convergence was 
100 to 150 mm. The delayed cover test showed an alternating hypertropia. The fusion status and 
measurements with the cover test could not be obtained because of lack of cooperation. 
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Fig. 8—(a) Eyes straight for distance ; (b) eyes straight for near, stereopsis; (c) remote near 
point of convergence; (d) eyes level on gaze to right, no limitation in adduction, slight narrowing 
of left palpebral fissure; (¢) marked paralysis of left lateral rectus with relative elevation of left 
eye, widening of left palpebral fissure; (f) slight exotropia on looking up (eyes can be straight 
looking up); (g) 15 to 20 degrees of exotropia on looking down (eyes never straight looking 
down). 


Fig. 9.—(a) Esotropia of 20 degrees for distance (child is looking over camera); (b) eyes 
straight for near; (c) remote near point of convergence; (d) depression of left eye in adduction, 
relative elevation of right eye with limitation in abduction; (e) 20 degrees of right esotropia on 
looking up; (f) depression of right eye in adduction, relative elevation of left eye with limita- 
tion in abduction; (yg) limitation of right eye in abduction; (i) 25 degrees of right exotropia on 
looking down; (1) limitation of left eye in abduction. 


This case was characterized by exaggerated findings on versional movements 


which were typical for classification in Group II. The pronounced bilateral limi- 
tation in abduction indicated that the cause of the condition was bilateral congenital 
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paralysis of the lateral rectus. The esotropia was pronounced for distance and 
upward gaze, a finding consistent with the presence of the underaction of the lateral 
rectus muscles. The straight eyes for near was unusual, since such a marked paral- 
ysis of the lateral rectus muscles was present. This finding may be explained for 
this case as follows: 

The mechanical factor of limitation of rotation in was slight, since no gross 
limitation in adduction was seen. The major factor in keeping the eyes straight 
for near was most likely the underaction of the medial rectus muscles by means 
of inhibition of convergence in the interest of single binocular vision. This was 
demonstrated by the remote near point of convergence and the 35 degrees of 
exotropia on looking down, indicating pronounced underaction of the medial rectus 
muscles in neutralizing or balancing the 20 degrees of esotropia present on upward 
gaze in order to keep the eyes straight for near in the central field. 


COMMENT 

The cause of the simulated divergence paralysis in the cases presented was 
unilateral or bilateral paralysis of the lateral rectus muscle, and in two cases an 
accommodative component was prominent. 

We have observed that paralysis of the lateral rectus muscles in general can 
have a pronounced effect on the positions for distance and upward gaze (more 
esotropia) and a minimal effect on the positions for near and downward gaze (less 
esotropia or straight eyes). We have also observed that the position the eyes 
assumed for near in the central field depended to a large extent on what the medial 
rectus muscles (direct antagonists) did in response to the paralysis of the lateral 
rectus muscles. When the medial rectus muscles became overactive, as occurred 
in most cases, an esotropia developed for near and downward gaze, along with the 
esotropia for distance and upward gaze. On the other hand, after a unilateral or 
bilateral paralysis of the lateral rectus muscle, no overaction could occur, or actually 
there was a marked inhibition of convergence and of the medial rectus muscles, which 
kept the eyes straight for near. It was in such cases that simulated divergence 
paralysis occurred. All the patients had good fusion, which must have been an 
important factor in inhibiting convergence in order to maintain single binocular 
vision. The remote near point of convergence and the exotropia on looking down 
were the findings which led us to believe there was underaction of the medial rectus 
muscles, possibly the result of inhibition of convergence, since no gross limitation 
or mechanical structural anomaly could be demonstrated to account for the under- 
action of the medial rectus muscles. 

The concept that inhibition of convergence can take place in order to keep the 
eyes straight for near in cases in which an esotropia for distance exists seems to 


be supported by clinical and experimental evidence. Adler‘ stated that in many 


cases of divergence paralysis there is an associated convergence insufficiency. 


4. Adler, F. H.: Voluntary Mechanism for Eye Movements, in Strabismus Ophthalmic 
Symposium No. 1, edited by J. H. Allen, St. Louis, C. V. Mosby Company, 1950, p. 76. 
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Experiments on the effect of alcohol ( Powell,® Colson ®) and anoxemia ( Velhagen,* 
Adler *) on the dissociated position of the eyes were made on normal subjects, with 
the following results: 

After the ingestion of alcohol by the subject, or after exposure to anoxemia in 
a low pressure chamber, there developed an increasing esophoria for distance and 
an increasing exophoria for near regardless of what the heterophoria findings were 
in the subject before the experiment. In some cases there developed a frank eso- 
tropia for distance with concomitant homonymous diplopia. In these cases the eyes 
were straight for near, with an actual exophoria. The increasing esophoria for 
distance was explained by Velhagen and Powell as possibly due to involvement of 
the lateral rectus muscles. The increasing exophoria for near might be explained 
by the inhibition of convergence. 

Henderson and Crosby * found that divergence of the eyes occurred after stimu- 
lation of certain areas in the frontal lobe of Macacus mulattus. Henderson '° believes 
that the divergence produced was most likely due to inhibition of convergence by 
these areas. 

Two cases were presented that could be classified with Group II, having symp- 
toms of divergence paralysis and a presumptive accommodative origin (Cases 6 and 
7). These cases were unusual in that the accommodative squint was present for 
distance only. The eyes could be straight in the reading position. Since glasses 
promptly and completely corrected the esotropia for distance, it was assumed that 
this squint was largely accommodative. This assumption was contrary to the gen- 
eral understanding of an accommodative squint, which is usually much greater for 
near than for distance. These cases could not be explained satisfactorily and 
remained puzzling. After a reading of Duke-Elder’s ** chapter on accommodation, 
it was believed that the concepts of Cogan and others offered the clue to the explana- 
tion of these cases. Cogan '* believed and presented evidence that accommodation 
should be divided into accommodation for distance and accommodation for near. 
Accommodation for near is controlled by the circular fibers of the ciliary muscle 
and is innervated by the parasympathetic nervous system. Accommodation for 
distance is predominantly controlled by the radial fibers of the ciliary muscle and 
is innervated by the sympathetic nervous system. The paralysis in Cases 6 and 7 
may be explained by involvement of the accommodation for distance, with resulting 


5. Powell, W. H., Jr.: Ocular Manifestations of Alcohol and Consideration of Individual 
Variations in 7 Cases Studied, J. Aviation Med. 9:97 (June) 1938. 

6. Colson, Z. W.: Effect of Alcohol on Vision: Experimental Investigation, J. A. M. A. 
115:1525 (Nov. 2) 1940. 

7. Velhagen, K., Jr.: Heterophorie unter den Bedingungen des Hohenfluges, Luftfahrtmedi- 
zin 1:344, 1937. 

8. Adler, F. H.: Effect of Anoxia on Heterophoria and Its Analogy with Convergent Con- 
comitant Squint, Arch. Ophth. 34:227 (Sept.) 1945. 

9. Henderson, J. W., and Crosby, E. C.: 
A. M. A. Arch. Ophth. 47:43 (Jan.) 1952. 

10. Henderson, J. W.: Personal communication to the author. 


11. Duke-Elder, W. S.: Text Book of Ophthalmology, Vol. 4, St. Louis, C. V. Mosby Com- 
pany, 1949, p. 4416. 


An Experimental Study of Optokinetic Responses, 


12. Cogan, D. G.: Accommodation and the Autonomic Nervous System, Arch. Ophth. 18:739 
(Nov.) 1937. 
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esotropia, without the accommodation for near being affected very much. In case 
7 other involvement of the sympathetic nervous system seemed to be present, as 
manifested by the extreme dilation of the pupils before the onset of the esotropia. 
The findings in these two cases are clinical evidence for the concept that accom- 
modation for distance may be separate from accommodation for near and that a 
derangement of one, with its relation to convergence, can be present without the 
other being appreciably affected. 


SUMMARY 


After paralysis of the lateral rectus muscles the heterotropia in the cases presented 
followed an atypical course. An esotropia was present for distance and upward 


gaze, with diplopia, whereas the eyes were straight for near. Little limitation in 
abduction could be found. The paralysis in these cases resembled a divergence 
paralysis. 

Inhibition of convergence, possibly resulting from the good fusion amplitude 
present in these cases, seems to have prevented the overaction of the medial rectus 
muscles (direct antagonists) from taking place. This could explain the eyes being 
straight for near. 

Two cases of accommodative esotropia for distance with eyes straight for near 
and with symptoms of divergence paralysis are presented as clinical evidence in 
support of the concept that accommodation for distance may be a separate function 
from accommodation for near. 
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LAMELLAR RESECTION OF SCLERA IN TREATMENT 
OF RETINAL DETACHMENT 


Preliminary Report 


MILTON L. BERLINER, M.D. 
NEW YORK 


HE PURPOSE of this preliminary report is to draw the attention of American 

ophthalmic surgeons to the procedure of lamellar 1 *ction of the sclera, which 
consists of the removal of tangential strips of three-fourths of the scleral thickness 
in conjunction with diathermy coagulation. The sclera is shortened by means of 
buried nonabsorbable (silk) surgical sutures U. S. P., causing an infolding of the 
surgically thinned area. The operation is simple to perform and does not expose 
the globe to any of the dire complications attending penetrating scleral resections. 
Ordinarily, the number of cases seen in any individual clinical practice is not great 
enough to permit the collection of a mass of statistics in a short period. There- 
fore it is hoped that the experience of others will be an aid to a more accurate 
knowledge of the indications for its use and even to improvements in technique, 
to the end that this procedure will fall into its proper place in the treatment of 
retinal separation. 

Nowadays, in the so-called good cases, we may expect from 70 to 90% cures 
with the classic diathermy procedure. Using lamellar resection, Paufique had 
success in 60% of so-called bad cases, i. €., cases in which the classic operation 
would undoubtedly have failed. He performed 66 operations on 57 eyes. 

The Muller operation of penetrating scleral resection for shortening the eyeball 
was revived by Lindner! (1933) for the treatment of retinal separation. In this 
country reports concerning this procedure were made, among others, by Borley, 
Brown, Pischel, Bogart, and Vail. However, not only because of technical diffi- 
culties but also because of many disastrous complications, the operation never 
gained wide acceptance in the United States. Hemorrhages, loss of solid vitreous, 
and, finally, rapid shrinking of the globe have not infrequently occurred. This, 
naturally, led many to search for a method of scleral shortening that could be done 
without these hazards. 

Lindner * endeavored to shorten the eyeball by infolding a “surgically thinned” 
sclera but abandoned the method because the sclera unfolded and the sutures 
absorbed. Evidently, he employed absorbable (gut) instead of nonabsorbable (silk ) 
surgical sutures. According to Fanta,’ histologically, with absorbable surgical 


1. Lindner, K.: Case of Retinal Detachment Cured by Eyeball-Shortening Operation, Klin. 
Monatsbl. Augenh. 90:757 (June) 1933. 

2. Lindner, K.: Shortening of Eyeball by Scleral Furling, Wien. klin. Wehnschr. 61:206 
(April) 1949, in Ophth. Lit., No. 665. Vol. 3, p. 182. 

3. Fanta, H.: The Sclera After Lindner’s Shortening Operation, Transactions of the 16th 
International Congress, 1950, Vol. 2, p. 1199. 
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sutures there is a loose cicatrization and occasionally complete dehiscence of the 
scleral margins, while with silk, scleral wounds heal very well indeed; silk as 
suture material promotes the invasion of the episcleral tissue along the suture tracks, 
improving cicatrization. At the meeting of the 16th International Congress of 
Ophthalmology, London, in 1950, Weve* presented a paper in which he recom- 
mended “reefing” of the sclera by means of a strong and durable material called 
“supermit” without resecting any of its layers. A meandering or a crossed stitch 
of this material is inserted through the superficial layers of the sclera over one- 
third or more of its circumference. The sutures are placed between the ora serrata 
and the equator, the anterior bites being placed from 2.5 to 3 mm. behind the ora 
serrata. The width of sclera to be “reefed’” or folded is usually not more than 
6 or 7mm. The tension of the eyeball is lowered either by diathermic puncture 
or by paracentesis of the anterior chamber. He stated that the “reefing” may 
also be used in combination with diathermy coagulation, but he did not stress this 
point. In a series of 28 cases deemed unsuitable for the classic diathermy opera- 
tion, the operation produced improvement in 10 and was unsuccessful in 8. Accord- 
ing to Weve, in a number of these unsuccessful cases some improvement could 
have been obtained by further or by more extensive operations. I, personally, 
have had no experience with this technique except in one case, in which, owing 
to two previous operations, the sclera was so thin in one quadrant that resection 
was deemed inadvisable in this area. However, resection (lamellar) of the sclera 
was done in the contiguous area. The eye was aphakic, and no improvement 
resulted. This was the second case in my first series of five desperate cases. 
In Lyons, in the summer of 1951, Professor Paufique discussed with me the 
feasibility of lamellar resection of the sclera in association with diathermy coagula- 
tion. He said that Shapland, of London, had also proposed this type of operation. 
Originally Paufique performed the resection without diathermy coagulation, but 
the results were not favorable. This spring he published his magnificent paper,® 
in which he described his personal technique, indications for the operation and 
results. On my return from abroad, in the autumn, I began to employ this opera- 
tion. My first experiences were in five hopeless cases in which the detachments 
were total and had existed for over two years. Nevertheless, I was encouraged 
when in one of these desperate cases (the fourth), after the second part of the 
circumference of the eye had been subjected to a scleral resection, the patient 
obtained slight improvement in vision. Where formerly he had had faulty per- 
ception of light, he now had the ability to count fingers at 2 ft. (60 cm.). In 
this case the cure was a partial anatomic one, and no great improvement in vision 
or function could be expected, considering the age of the detachment. I then 
proceeded to employ the operation as a primary procedure in so-called bad cases, 
and so far cures have been obtained in five cases. Two of these were of aphakic 
eyes where no tears were found. In the third case secondary glaucoma followed 
low-grade uveitis. The pressure in this eye had been normalized by two previous 
operations. Two years later a detachment of the nasal half of the retina occurred. The 


4. Weve, H. J. M.: Shortening of the Sclerotic (“Reefing”) in Analogy with the Furling 
of Sails: Description of a New Technique, Indications, and Results, Transactions of the 16th 
International Congress, 1950, Vol. 2, p. 1179. 

5. Paufique, L.; Hugonnier, R., and Moreau, P. G.: Place of Scleral Resection in Treat- 
ment of Detachment of Retina: Indications, Personal Technique and Results, Ann. ocul. 


185: 113-135, 1952. 
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pupil was rigid, and it was impossible to find any tears ophthalmoscopically. 
The fourth case was that of a highly myopic eye with a large disinsertion below. 
The fifth was that of a 9-year-old boy in which detachment followed a perforating 
injury of the cornea. Except for the upper temporal quadrant, the retina was 
entirely detached. Below, the retina was thrown into folds, and at 6 o’clock several 
small cystic-appearing dehiscences, suspected of being holes, were seen. 


INDICATIONS 


Lamellar resection of the sclera is indicated in cases in which shrinking and 
retraction of the retinal-vitreous substance occur, especially when the retina has 
become fragile. In such cases the classic diathermy operation may result only 
in new tears and in more complete retinal separation. As stated by Lindner, the 

» principle of scleral shortening lies in the attempt to adapt the sclera and the choroid 

to a displaced, shrunken, and shortened retina. According to Weve, shrinking and 
shortening of the retina occur in cases of detachment of long standing or in cases 
of recent detachment which is due to organization or shrinking of the vitreous 
or to organization on the anterior retinal surface. He stated *: 

In a number of cases in which the detachment was originally caused by one or more tears which 

seem to have been closed by previous diathermo-coagulation, a certain degree of detachment 

persists or develops without visible formation of new tears. In other cases tears are reopened 
by local shrinking of the retina secondary to the formation of so-called star-shaped folds. In 
some cases the persistence of a detachment is due to organization of a large hemorrhage in the 


corpus vitreous. Here, too, only shortening of the sclera may preserve some function to the 
eye. 


In my opinion, in these “bad” cases, lamellar resection of the sclera should be 
done as a primary procedure. Eyes with high-grade myopia with giant tears or 
disinsertion are considered poor subjects for the classic diathermy coagulation 
operation. However, in many cases of myopic detachment, if one finds a typical 
| tear and if the condition improves temporarily with bed rest, the classic procedure 
{ should be carried out. In cases of aphakia, with the well-known poor prognosis 
after the usual operation, I prefer the lamellar scleral resection as a primary 
} procedure even when one or more tears can be found. In many of these cases 
| the pupil may be rigid, or, after extracapsular operation, lenticular remains may 
| interfere with good visualization of the periphery of the fundus. Paufique spoke 
1 of the occurrence of detachments as a result of arteriosclerosis of the retinal vessels 
in cases in which the retina is very fragile ‘and numerous elongated dehiscences are 
found in widespread areas. Ordinarily, such detachments, and similar-appearing 
detachments from other causes, require extensive treatment, and even several 
surgical interventions, with the frequent result that the retina becomes attached 
in one area and contracts and produces tears in others, especially along the margin 
of the treated area. With lamellar resections of the sclera, the diathermy treat- 
ment used is of a much milder type than that employed in the usual operation ; 
consequently, more extensive areas can be treated without danger. Paufique also 
recommended lamellar scleral resection in cases in which detachment of the retina 
occurs with cataractous changes in the lens which preclude accurate viewing of the 
fundus. 


In instances in which relapses occur after the classic procedure, lamellar scleral 
resection can be done, but with greater difficulty. Although possible, it is admittedly 
more arduous to perform a lamellar resection of the sclera in an area already 
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thinned by previous coagulations. Perhaps reefing (Weve) combined with dia- 
thermy may offer an easier solution in the approach to such areas. 


As emphasized by Paufique, the aim of this operation, as in the classic diathermy 
coagulation, is the closure of the tears, a dictum insisted upon by Gonin. It seems 
that the milder, but more extensive, diathermy coagulations, together with the 
shortening effect of lamellar resection of the sclera, can accomplish this in many 
of the so-called bad cases. It is in these cases that the unfavorable reaction occurs 
to the more violent and destructive treatment necessarily required by the classic 
operation. As to the site of the operation for lamellar scleral resection, one should 
be governed by the same indications as in the classic procedure. It should be 
performed in the regions and at the level of the tears or, in the absence of visible 
tears, where the detachment seems most prominent. It is my impression that in 
the so-called bad cases tears are predominantly found in the far periphery. In the 
cases in which I operated successfully when no tears could be found, the lamellar 
resection of the sclera was performed from 3 to 4 mm. behind the insertion of the 
rectus muscles. An intelligent patient may help the surgeon if he recalls which 
part of the visual field was first affected by photopsias and blurring of vision. 
It is always wise, when one is employing lamellar resection of the sclera as a 
primary procedure, to warn the patient that the operation may have to be performed 
in stages, since some may require complete circumferential resection. The latter, 
preferably, should be divided into two or more sessions, with at least a two-months’ 
interval between them. 

TECH NIQUE 

In my opinion, the length of the scleral strip excised should not be less than 
a third of the circumference of the globe; in most of my cases I have tried to 
remove almost half the circumference.* This frequently may be done with the 
severing of one of the tendons of the rectus muscles. Of course, depending on 
the tears, even two of the muscle tendons may have to be severed. The conjunctiva 
and Tenon’s capsule over the operative areas are dissected freely. With the scleral 
field exposed, the strip to be removed may be outlined with a toothpick dipped in 
methylrosaniline chloride solution. With experience, this step may be superfluous. 
The strip is then outlined with a Lundsgaard knife, and about one-third to one- 
half the scleral thickness is incised. The anterior edge of the strip is ordinarily 
placed about 2 to 4 mm. behind the muscle insertion, especially in cases in which 
no tears are found. In other cases, depending on the location of the tears, it may 
be placed nearer the equator. However, the vortex veins should be carefully 
avoided. The width of the strip which I have found to be adequate is from 3 to 
2 mm. (Fig., 4). It has been found easier to begin the dissection by making a 
cut across the center of the outlined strip. One carefully deepens this cut until 
about two-thirds of the scleral thickness is reached. When doing this, one is guided 
by the darker appearance of the depth of the incised sclera as the lamina fusca 
is approached. One then grasps one of the edges (Hess iris forceps or the scleral 
forceps of Saint-Martin) and begins to dissect up the strip. Once started at the 
proper level, the strip comes off readily (Fig., B). However, one should be care- 
ful to keep the dissection at the same level to avoid perforation. In one of my 
early attempts this complication occurred but did not greatly interfere with the 


6. The resection of a 3-mm. circumferential strip reduces the volume of the ocular contents 
by 12%. 
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A, stump of resected superior rectus tendon and marking out of scleral strip to be removed. 
B, beginning of dissection of lamellar scleral strip. The deepest remaining scleral layer appears 
slate-colored. C, coagulation treatment by gentle application of ball electrode to surgically 
thinned sclera. D, braided white nonabsorbable (silk) surgical sutures U.S. P. in place. Perfo- 
ration was made with 1.5 mm. diathermy needle. E, alternate type of continuous suture. F, scleral 
edges of resected strip drawn together and sutures tied after escape of subretinal fluid. 
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progress of the dissection. The bottom of the trough appears slate-colored. After 
one-half is dissected, the other half is likewise resected. The edges of the scleral 
defect may be undermined for 1 mm. or so. The dissection having been completed, 
the bottom of the trough is treated with the ball electrode in a continuous way, as 
shown in Figure, C. The current should be light, about 30 ma., and applied so 
that the thin remaining floor is not completely destroyed. Sutures (braided 000 
white silk) are then inserted either in mattress form (Fig., D) or in a continuous 
manner, as shown in Figure, E. With a 1 or 1.5 mm. perforating diathermy needle 
single punctures are made slowly about 1 to 2 mm. behind the excised strip, so as 
to permit escape of the subretinal fluid. Further escape of fluid can be expedited 
by massage of the globe, or perhaps by enlarging one of the punctures with a probe, 
care being taken not to push the dilating probe deeper than 1.5 mm. Upon escape 
of the subretinal fluid, the globe softens and makes easy the approximation of the 
dissected scleral edges and the infolding of the thinned-out scleral floor (Fig., F). 
The detached muscle or muscles are reattached, and the conjunctiva is closed with 
absorbable surgical sutures. Atropine is instilled, and both eyes are bandaged. 


AFTER-TREATMENT 

In the main, the after-treatment differs in no way from that employed with 
the classic operation. Inspection of the eyes ordinarily is not begun until after 
the fifth day, and then it is done every third day. The eye operated on is kept 
atropinized. The patient becomes ambulatory after the third week. In correspon- 
dence with Paufique’s observations, | have noted that in some cases reattachment 
takes a little longer after lamellar resections of the sclera than in favorable cases 
in which the classic procedure has been done. In one of my cases the outcome 
was doubtful until after the third week. Only at this time did it become apparent 
that complete reattachment of the retina had occurred. Paufique thinks that this 
delay in some cases is due not to the resection but, rather, to the fact that this 
operation is performed in unfavorable cases and that a prolonged time for reapplica- 
tion would likewise occur in such cases with any type of operation. 


CONCLUSIONS 

Lamellar resection of the sclera is recommended in the cases of retinal detach- 
ment in which hitherto even before operation the prognosis has been considered 
poor with the usual classic diathermy operation. In these cases the resection 
should be done as a primary procedure. Although successes have been reported 
when it was employed as a secondary or tertiary operation following failures with 
the classic procedure, it is understandable that in many such cases one may have 
to be satisfied with an anatomic improvement, since the retina may be so damaged 
as to preclude any remarkable functional result. 

In cases in which doubt may arise as to which operation should be the primary 
one it is suggested that when binocular bandaging and bed rest for a few days do 
not produce clinical improvement, lamellar scleral resection with diathermy coagu- 
lation should unhesitatingly be the operation of choice. 

Finally, although the time element in this operation is somewhat longer and 
the technique more difficult than the classic procedure, it is apparently harmless 
since as yet no extraordinary complications have arisen. 
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BILATERAL OCCIPITAL-LOBE INFARCTION SIMULATING 
RETROBULBAR OPTIC NEURITIS 


Report of Case Terminating Fatally During Use of Corticotropin 


G. ALLEN LAWRENCE, M.D. 
NASHVILLE, TENN. 


: HIS CASE is reported! because of two features which presented: first, a 
; complication from the use of corticotropin and cortisone, namely, increased 
s coagulability of the blood, and, second, bilateral absolute pericentral scotoma, with- 
; out peripheral field defect, due to suprachiasmal, rather than prechiasmal, disease 


of the optic pathway. 
REPORT OF CASE 


A man aged 47 was admitted to the Veterans Administration Hospital, Dec. 22, 1950, com- 
plaining of progressive loss of vision in each eye during the past 10 days. The only accompany- 
| ing symptom was bilateral occipital headache. Vague numbness of the right side of the face 
{ had been present for one day but had not recurred. The past history contained nothing of 
| importance. The patient had had no acute or chronic inflammatory or vascular disease. During 
the past five years, in his employment as an automobile mechanic, he stated that he had been 
occasionally exposed to lead fumes. 


| On admission, his temperature, pulse, and respiration were normal. The blood pressure 
was 140/90. He weighed 188 Ib. (85.3 kg.). The physical findings, including the electro- 
| cardiogram, were normal. Roentgenograms of the skull, with special views of the optic foramina 
and sella turcica, showed nothing abnormal. No neurologic change, except that evidenced by 
the visual complaint, was found. 


Ophthalmologic examination showed that vision in each eye was reduced to light perception 
peripherally. A central scotoma of more than 20 degrees in extent was present in each visual 
field. The pupils were slightly dilated, equal, regular, and normal in reactions. Function of the 
extraocular muscles was normal. Nystagmus was not present. The optic fundi were normal. 


The results of routine urinalysis were normal. Nonprotein nitrogen, total serum protein, 
albumin-globulin ratio, blood chlorides, fasting blood sugar, and carbon-dioxide combining 
power were normal. The serologic agglutination tests gave normal results. The spinal fluid 
was under a pressure of 190 mm. and contained 10 white cells and 3,000 red blood cells per 
cubic millimeter. The clinical diagnosis of acute retrobulbar optic neuritis was made, and 
treatment with parenteral administration of corticotropin was begun. Cortisone was not available 
at this time. Beginning on Dec. 23, 10 mg. of corticotropin was administered every six hours. 
The dose was increased to 15 mg. on Dec. 26 and to 20 mg. on Dec. 28. On Dec. 31 it 
was decreased to 15 mg., and on Jan. 2, to 10 mg. On Jan. 3 it was reduced to 10 mg. 
every 12 hours, and finally, on Jan. 4, to 5 mg. twice a day. At the end of the first week of 
treatment, Jan. 1, the patient was able to count fingers and to see color. No systemic changes 
had been observed. Apparently, he was responding well to treatment. That morning, paralysis 


Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the author are the result of his 
own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 

1. The case report was taken from the clinical records of the Veterans Administration 
Hospital. 
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and numbness of the left arm and leg, weakness of the left side of the face, ptosis of the left 
upper eyelid, and paralysis of the left internal rectus muscle appeared simultaneously. He com- 
plained of bitemporal headache. He was found to have a cloudy sensorium, with mild aphasia. 
Hoffmann and Babinski reflexes were elicited on the left side. Apparently, he had suffered a 
cerebrovascular accident, probably thrombosis in the region of the pons. There was no change 
in his general condition until the fourth day after the appearance of the paralyses, when the 
paralysis of the left facial nerve was increased. On the fifth day he became comatose, and on 
the sixth he died. 

Autopsy.—A complete examination was performed. The eyes, optic nerves, and optic chiasm 
appeared normal grossly and microscopically. The other organs of the body were essentially 
normal except for the brain. An excerpt from the report follows. 

“The arteries at the base showed fairly severe, 3+ arteriosclerosis. The optic chiasm and 
the optic nerves and tracts appeared normal. Coronal sections after preliminary fixation revealed 
nearly symmetrical lesions in the occipital lobes; these lesions involved the posterior poles and 
the medial aspects, including the visual area of both lobes, and were characterized by softening 
and discoloration of the cortex and subcortical white matter with disseminated punctate hemor- 
rhages throughout the necrotic tissue. Elsewhere there were no obvious gross lesions. 

Microscopic examination of routine sections of brain showed nothing of note except for 
intense congestion and edema. The sections from the calcarine and occipital areas showed 
varying states of necrosis, due to repeated vascular thrombosis. Sections from these areas 
showed, in places, small vessels to be widely dilated and to contain old and fresh thrombi. The 
brain substance in areas adjacent to vessels of this type showed extreme encephalomalacia and 
destruction with a gitter-cell reaction. In other areas, where the vessels had been occluded by 
fresh thrombi only, the vessel walls were undergoing necrosis, and the adjacent brain substance 
showed early necrosis with a marked leucocytic reaction. The section from the occipital area 
also showed perivascular cupping with small round cells. All cerebral vessels seen in these 
sections showed severe arteriosclerotic changes, with formation of plaques, and many contained 
old and fresh thrombi.” 

COM MENT 


The abrupt appearance of a cerebrovascular accident in this patient, who was 
receiving treatment for acute retrobulbar optic neuritis, caused a rapid reconsider- 
ation of the original diagnosis. The possibility of an unusual reaction to cortico- 
tropin was discussed. It was suggested that the patient’s natural tendency to 
vascular thrombosis associated with his arteriosclerosis might have been exaggerated 
by his treatment. The first published report on the hypercoagulability of the blood 
associated with corticotropin and cortisone therapy appeared coincident with the 
period of this patient’s illness. Other reports have since been published. Unfortu- 
nately, no coagulation studies were made upon this patient’s blood, so that one can 
only reflect whether or not the corticotropin He received had any deleterious 
effect. Autopsy demonstrated that he had had an occipital cerebral thrombosis before 
his treatment and that his death was probably from thrombosis of vessels of the 
brain stem, which occurred one week after he had begun to receive corticotropin 
therapy. Whether or not he would have had this second vascular thrombosis if he 
had gone untreated we cannot know. 

Cosgriff * has recently stated that “hypercoagulable changes observed in the 
clotting mechanism may develop as soon as 48 hours following start of hormonal 
therapy and persist for as long as three weeks following discontinuance of treatment 
with these agents.” His report showed that thrombosis is commoner in patients 


2. Cosgriff, S. W.: Thromboembolic Complications Associated with ACTH and Cortisone 
Therapy, J. A. M. A. 147:924, 1951. 
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with underlying vascular disease or with a history of previous thrombotic disease, 
such as our patient had had, unknown to us. Cosgriff believes that if hormonal 
therapy is necessary for such a patient it should be accompanied by the admini- 
stration of anticoagulants. 

The clinical diagnosis of retrobulbar optic neuritis was made because of the 
history of rapid reduction of central visual acuity, the presence of central scotomas, 
and the absence of any lesions visualized with the ophthalmoscope. The age and 
sex of the patient and the essentially normal physical, x-ray, and laboratory findings, 
except for slight hypertension, further contributed to an arrival at this diagnosis. 
Autopsy revealed that this was an incorrect assumption but that, in fact, the signs 
of retrobulbar optic neuritis were explainable only by the presence of simultaneous 
infarctions developing at the posterior poles of the occipital lobes. 
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OCULOGRAVIC ILLUSION 


CAPTAIN ASHTON GRAYBIEL (MC), U.S.N. 


URING the past four years numerous experiments have been carried out which 
had in common the fact that a person subjected to a change in direction of 
resultant force relative to himself experienced an illusion. This consisted partly of 
a feeling of being tilted and of assuming a new position in space and partly of an 
impression that objects in the visual field moved and occupied new positions in space. 
These changes accorded more or less with the change in direction of the resultant 
force. The visual component of this phenomenon was called the ‘oculogravic illu- 
sion,” and time has proved the usefulness of this descriptive term. 

Although this illusion has been known since the time of Mach,' it has not been 
the object of intensive investigation. No attempt will be made to summarize past 
work in this field, since this has already been reviewed adequately in other places.* 
Previous reports from this laboratory * have dealt with systematic studies of certain 
features of this illusion, whereas the present report is of a more qualitative character 
and includes many observations hitherto unpublished. 


EXPERIMENTAL PROCEDURE 


All the experiments to be reported upon were carried out on healthy adult subjects of both 
sexes who were thoroughly familiar with the procedure. They were exposed to centripetal 
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acceleration on a human centrifuge of the inertia wheel type.*4 It consisted essentially of a 
rotating platform 6 ft. (180 cm.) wide and 22 ft. (6.6 meters) from center to periphery. It was 
suspended above a motor-driven flywheel weighing 22 tons (10 metric tons), to which it could 
be engaged by means of a clutch. 

The subject sat in a padded seat 17 ft. (5 meters) from the center of rotation. Heavy 
restraining straps prevented body movement, and a biting board was used to minimize head 
movement. The seat could be rotated about its vertical axis and secured in one of four different 
positions. In the first position the subject faced toward the axis of rotation of the centrifuge; to 
assume the second, third, and fourth positions, the seat was rotated successively through 90 

degrees of arc. 

Most of the experiments were carried out in the dark with the subject fixating a dimly 
illuminated collimated star or a single collimated line of light. In some experiments the centri- 
fuge chamber was brightly illuminated. This room was circular, and the subject, seated on the 
centrifuge platform, was approximately 6 ft. away from the wall at the nearest point. 

; In these experiments three very important variables were controlled, namely, the force 
: of acceleration, the position of the subject in relation to the resultant force, and the visual frame- 
work. These details are discussed later in the appropriate places. It is convenient to mention 


Gravitational 


Fig. 1—Change in direction of resultant force and “apparent” resultant force in relation to 
subject on human centrifuge. 


here, however, the concept of “apparent resultant force.”> This can be explained with the aid 
of Figure 1, which shows a person on a horizontal centrifuge exposed to a centripetal force 
equal to the force exerted by gravity. The resultant force is indicated by the dotted arrow 
(RF), which is the vectorial sum of the forces pressing on the subject from below and behind. 
This resultant force is a vector quantity which has magnitude, direction, and sense. The magni- 
tude is expressed in units of the force of gravity. The direction in space may be indicated 
by the angle (¢) which it forms with the gravitational vertical. The sense of the vector may be 
shown graphically by an arrow which indicates the direction of application of the force. The 
resultant force (RF) is a “contact” force, and, although it produces its maximal effects at the 
points of contact between subject and restraining structure, it is transmitted to the remainder of 
the body through tensions and pressures developed by deformation. Sensory elements responsive 
to such tensions and pressures are thereby stimulated, and the subject feels that he is pressed 
downward and backward. 


4. Clark, B., and Graybiel, A.: A Device to Manipulate and to Indicate the Position of 
Remote Test Objects in Studies of Visual Space Perception, U. S. Naval School of Aviation 
Medicine, Project NM 001 059.01.26, Research Report, Dec. 6, 1951. 

5. This concept was presented before the annual meeting of the Aero Medical Association in 
1950, and will form part of a forthcoming report by Mr. Frederick Dixon and Dr. John L. 
Patterson Jr. 
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Although this resultant force is basically responsible for the relative displacement of tissues 
within the body, these displaceable elements behave as if they were acted upon by an action-at-a- 
distance force which is equal but opposite in direction to the resultant force. This may be 
termed the “apparent” resultant force and is indicated in Figure 1 by the solid arrow, ARF; 
the action of this force in deforming the hair of a sensory cell of the otolith organ is shown 
diagrammatically. 

The vectors RF and ARF differ only in sense. The former represent the situation with the 
earth considered as the basic frame of reference. When the rigid structure of the body consti- 
tutes the basis for reference, the ARF vector is used. It is this frame of reference which is used 
by the subject and hence has the more important meaning here. For convenience, the ARF 
vector is expressed as the angle (¢) which it makes with the gravitational vertical. 

It is necessary to mention two complicating illusory phenomena which were encountered in 
the course of the experiment on the oculogravic illusion, namely, the autokinetic sensation and 
the oculogyral illusion. 

The autokinetic sensation consists of a rather aimless wandering of an object, without 
obvious cause, when viewed against a uniform background. This illusion is not prominent when 
one is using a collimated star because it forms a good two-dimensional frame of reference.® 
Furthermore, subjects familiar with the autokinetic illusion and the oculogravic illusion can 
almost always distinguish between the two on the basis of their characteristic behavior. 

The oculogyral illusion is due to the nystagmus produced when the semicircular canals are 
stimulated by angular acceleration.?. In the present experiments angular accelerations were 
produced whenever there was a change in rate of rotation of the centrifuge platform. This 
angular acceleration could be kept small by changing the rate of rotation very slowly and, of 
course, was not present when the centrifuge rotated at constant speed. Under the circumstances 
of this experiment, the oculogyral illusion was seen as an apparent motion of the target in the 
horizontal plane in a clockwise er counterclockwise direction. The sophisticated subject could 
always distinguish this illusion from the oculogravic illusion. 


GENERAL DESCRIPTION 


A striking demonstration of the oculogravic illusion can be made in the following 
manner: The subject is seated facing the center of rotation, fixating a collimated 
star directly before him in an otherwise dark room. When all is in readiness, the 
subject is exposed to a change in direction of resultant force of 45 degrees in 
approximately three seconds. After the initial jerk the subject perceives an apparent 
change in body position, an apparent tilting of the supporting structures, and an 
apparent movement of the star. 

The apparent change in position consists of a curious feeling of being tilted 
smoothly, yet firmly, backwards. The axis of rotation is vaguely perceived as being 
in the region of contact with the seat, inasmuch as the trunk seems to be inclined 
backward and the legs forward. This apparent shift in position takes place rather 
rapidly at first, then more slowly, until finally the subject is unaware of further 
change; it extends over a much longer period than that required to induce the 
acceleration. There is usually a fairly good correspondence between the subject's 
estimate of the degree of tilt and the angle (¢). 

In addition to feeling that he has tilted backward, the subject also feels that the 
structures supporting him have tilted similarly. This applies to the seat, arms, and 
back of the chair, the floor under the feet, and even the biting board in the mouth. 


6. Graybiel, A., and Clark, B.: Autokinetic Illusion and Its Significance in Night Flying, 
J. Aviat. Med. 16:111-151, 1945. 

7. Graybiel, A., and Hupp, D.: The Oculo-Gyral Illusion: A Form of Apparent Motion 
Which May Be Observed Following Stimulation of Semicircular Canals, J. Aviat. Med. 17:3-27, 
1946. 
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Coincident with these perceptions, the subject is aware that the star, previously 
considered to be at or near the horizon, apparently rises; it is in the nature of a 
smooth glide, without any jerkiness. This rise takes place rather rapidly at first, then 
more slowly, until finally the star comes to rest. The apparent displacement of the 
target in space is in keeping with its apparent rate of motion. There is little or no 
overshoot, the target remaining motionless at the completion of its upward move- 
ment. The time required for the ascent of the star is many times the three-second 
period during which the acceleration was induced. The subject’s estimate of the 
degree of the displacement of the star above the horizon bears a good relation to 
the angle between resultant force and direction of gravity. 

If the experiment is altered in one respect, namely, that the subject’s eyes remain 
closed until a minute has elapsed after acceleration, he notes, on opening the eyes, 
that the object is now displaced and stationary ; no apparent movement is observed. 
So long as the centripetal force is maintained at a constant level, the apparent posi- 
tion of the star remains the same. The definition of the target does not change; 
there is no blurring of the lines, and it appears to be motionless. The illusion is so 
compelling that neither the knowledge of the actual position of the star nor an 
intellectual effort of any kind will abolish it. If the centrifuge is now brought to a 
stop, the star appears to descend, rapidly at first, then more slowly, and sometimes 
a small amount of overshoot is observed.*4 

This observation indicates that during an increase or a decrease in centripetal 
force an object stationary with respect to the subject appears to move in a smooth, 
orderly fashion. If the change in acceleration occurs suddenly, there is a considerable 
lag before the completion of the apparent movement, and there is little or no over- 
shoot. At a constant speed of revolution the object appears to be motionless and to 
remain constantly displaced from its original position. There is a close correspon- 
dence between the magnitude of the displacement and the angle (¢). 


AFTER-I MAGES 


The following experiment differs from that described above in one particular. 
A strong after-image was induced by having the subject fixate a long incandescent 
light filament immediately prior to centrifugation. This after-image was super- 
imposed on the collimated star, and, with the onset of acceleration, both appeared 
to rise. On deceleration, both images appeared to descend to the horizon.’ The 
experiment was repeated using only the after-image as a target, and a similar rise 
and fall were observed. 

The results of this experiment offer strong proof that the oculogravic illusion 
is not due to eye movements. If eye movements were the cause of the apparent 
displacement of the visual targets, the after-image would be displaced in one 
direction and the real image in the other, for the following reasons: If an after- 
image is induced and the eyes are moved, the after-image appears to move in the 
same direction. The reverse is true in the case of a real image; movement of the 
eye causing a tracking of the image over the retina in one direction is interpreted 
as movement of the object in the opposite direction. 


8. A slight separation of after-image and real target in the horizontal plane may be observed 
during the apparent rise and fall of the targets. This is due to rotation nystagmus caused by 
angular acceleration.” 
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EXPERIMENTS IN A LIGHTED ROOM 


In these experiments the room was brilliantly lighted, and, instead of fixating 
the star, the subject regarded the horizontal centrifuge platform and the vertical 
walls of the circular room. On being exposed to gradually increasing centripetal 
acceleration, the subject perceived the platform as horizontal and the walls as vertical 
until the change in direction of resultant force was 10 to 15 degrees. 

When the change in direction of resultant force reached a level of about 56 
degrees, an extraordinary change occurred. The platform suddenly appeared to tilt 
upward and become stationary like a coin on edge. The subject then regarded him- 
self as motionless and lying on his back. The walls of the room then appeared like 
an endless band rotating around the centrifuge platform. This phenomenon is not 
unlike that which the aviator experiences when he goes into a spin. 

The result of this experiment threw some light on the rivalry between visual 
stimuli and stimuli related to change in resultant force. The former remained con- 
stant, or nearly so, throughout, whereas the latter increased in magnitude with 
increasing change in direction of resultant force. At low levels the rivalry was 
resolved in favor of visual stimuli, inasmuch as the platform appeared horizontal 
and the walls vertical; at slightly higher levels the resolution favored the nonvisual 
stimuli, and when the centripetal force was sufficiently great, visual stimuli were 
overwhelmed. 

CHANGE IN BODY POSITION 


In these experiments the position of the subject was varied. The illusory effects 
perceived when the subject sat facing the center of rotation have been reported, 
and this description will not be repeated. 

Subject Facing Away from Center of Rotation.—In this position the subject sat 
facing the periphery of the centrifuge platform, i. e., with his back toward the 
center of rotation. When suddenly subjected to a change in direction of resultant 
force of 45 degrees, he felt that he was tilting forward and that the seat and plat- 
form sloped downward toward the periphery. The star appeared to descend and 
finally to come to rest far below its original position. These effects were essentially 
the reciprocal of those observed when he was facing toward the center of rotation. 

Subject Facing Toward Direction of Retation—In this position the subject sat 
facing ahead with respect to his movement in space ; the center of rotation was now 
on his left. With the onset of centripetal force the subject felt that he was tilting 
to the right. The arm, hip, and foot felt low on the right and high on the left. The star 
appeared to rotate in a clockwise direction; when the apparent movement had 
ceased, the horizontal lines of the star appeared to be displaced approximately 
45 degrees. 

A variation of this experiment was carried out in which the subject sat with body 
facing the center of rotation but with head rotated 90 degrees toward the right, 
thus facing in the direction of rotation. On being subjected to centripetal force, he 
had a feeling of being tilted backward, but the star appeared to rotate in a clockwise 
direction. 

Subject Facing Away from Direction of Rotation.—In this position the subject 
faced away from the direction of his movement in space, and the center of rotation 
was on his right. When subjected to a centripetal force, he felt that he was tilting 
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toward the left and that the seat and platform were sloping down on that side. The 
star appeared to rotate counterclockwise until the horizontal line had rotated through 
an angle of approximately 45 degrees. 

Unusual Body Positions.—In these experiments the subject could be placed in 
any desired position in space by means of a seat mounted on gimbals. Since certain 
positions, especially the head-down position, were uncomfortable, the subject was 
exposed to centripetal forces which were sufficient to produce only a small illusory 
effect. Although it was possible for the subject to observe the oculogravic illusion 
in any body position, there were great differences with regard to the amount of 
centripetal force required. In general, the more unsual the body position, the greater 
the centripetal force necessary. It was not established whether this variation was 
due to differences in the behavior of sensory organs, notably the otolith organ, or to 
differences in the ease with which the subject could judge verticality and horizon- 
tality in unfamiliar positions. 

The results of these experiments may be generalized as follows: The oculogravic 
illusion may be observed regardless of the position of the subject in space or of the 
position of the head in relation to the trunk. The apparent displacement of an 
object can be predicted from a knowledge of body position in relation to resultant 
force and the position of the head in relation to the trunk. The illusion is more 
readily perceived in some body positions than in others. 

Oculogravic Illusion as Function of Direction of Resultant Force in Relation 
to Subject —A number of experiments were performed in which the subject’s esti- 
mate of the angular displacement of an object (estimated angle @) was compared 
with the change in direction of resultant force (actual angle ¢). Favorable condi- 
tions were provided both with regard to the perception of the illusion and the 
estimation of the magnitude of the illusory effect. The subject sat with the center of 
rotation either on his right or on his left side; thus, the change in direction of 
resultant force occurred in the frontal plane, and the illusion would be perceived as 
a clockwise or counterclockwise rotation of the object.** 

The fixation object usually consisted of a single line of collimated light which 
was observed in an otherwise dark compartment. This line could be rotated clock- 
wise or counterclockwise about its center either by the subject on the centrifuge or 
by the observer in the control room. A record was obtained of the change in 
position of the line, and this could be compared with a record of the change in 
direction of the resultant force. 

Threshold Measurements.—In these experiments ® the subject was exposed to 
a very gradual increase in centripetal force and was signaled when he first observed 
clockwise or counterclockwise rotation of the line which he previously had adjusted 
to the horizontal. The subject was prevented from learning whether the center 
of rotation of the centrifuge was on his left or on his right; hence he did not know 
whether the line would rotate clockwise or counterclockwise. 

The actual angle @ at which the subject reported rotation ranged from a few 
seconds to 4 degrees. The percentage of correct responses increased progressively 


9. Brown, R. H.: Imus, H.; Niven, I. J., and Graybiel, A.: Relationship Between Apparent 
Displacement and Motion in the Oculogyral Illusion, U. S. Naval School of Aviation Medicine 
and Tulane University, Pensacola, Fla., Project No. 001 037, Joint Report 1, May 1, 1949. 
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with increase in the angle ¢. When @ was 1 degree or less, approximately 50% 
of the responses were correct; when 2 degrees, 75% were correct, and when 3 
degrees or more, 100% were correct. 

Apparent Displacement of Object in Visual Field Compared with Change in 
Direction of Resultant Force-——The object of these experiments was to compare, 
under the most favorable circumstances, the subject’s estimate of the apparent 
displacement of an object with the change in direction of resultant force to which 
he was subjected. The subject was seated with the center of rotation of the cen- 
trifuge on his left. He fixated a collimated line of light in the dark. The line could 
be rotated clockwise or counterclockwise by the push or pull of a lever which acti- 
vated a small motor. This made it possible for the subject to “correct” for an 
apparent rotation of the line. Thus, during exposure to centripetal force, the arc 
through which the subject rotated the line, in order to maintain it at what seemed 
to him to be the horizontal position, could be compared with the actual angle ¢. Vari- 
ous magnitudes of centripetal force were used but none was greater than that which 
produced a change in direction of resultant force of 45 degrees. The exposure was 
brought about slowly in an effort to reduce the “lag” effect, which will be described 
later. 

Under control conditions, i. e., before exposure to centripetal force, the subject 
was able to adjust the line to the horizontal position with great accuracy. When 
exposed to a gradual increase in centripetal force, most subjects rotated the target 
line through an are which closely corresponded to the actual angle ¢. If this was 
succeeded by a period in which the centripetal force was constant, the correspon- 
dence between the actual and the estimated angle ¢ was similarly good. However, 
much individual variation was observed ; in some instances the subject had difficulty 
in deciding when the line appeared to be horizontal and consequently rotated the 
target through an arc much smaller or greater than the actual angle ¢. During 
periods of exposure to constant centripetal force, if the target line was offset and 
the subject was required to reset it, he was not as consistent in his estimate of the 
apparent horizontal as in that of the true horizontal under control conditions.** 

Adaptation—A series of experiments were carried out to determine whether 
adaptation occurred during relatively prolonged exposures to centripetal force. The 
procedure was essentially the same as that described in the section above. The 
results indicated that the subject’s threshold for perception of the oculogravic illu- 
sion did not change after exposure to centripetal forces of different magnitudes 
(maximum, ¢ = 36 degrees) for 15 minutes, and that during these periods of 
constant revolution no change was observed in the subject’s estimate of the apparent 
horizontal. Thus, it was concluded that significant changes which could be attributed 
to adaptation did not occur. 

Lag Phenomenon.—One of the curious characteristics of the oculogravic illusion 
concerns the difference between the time required to subject a person to a change 
in direction of resultant force and the time required for the apparent displacement 
of the object in space as perceived by the subject. In studying this “lag” phe- 
nomenon,’ a procedure similar to that described above was used, except in the 
following particular: The subject was exposed to a predetermined level of cen- 
tripetal force within three seconds and, three minutes later, decelerated to a stop 
within four seconds. A comparison was made of the time records of the change in 
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direction of resultant force and of the subject’s rotation of the target line (Fig. 2). 
It may be remarked in passing that this “lag” is also observed with regard to the 
apparent change in body position. 

It was found *4 that the mean duration of the “lag” was 81 seconds in the case 
of three subjects exposed on 10 occasions each to centripetal forces where ¢ equaled 
13.8 and 34.3 degrees. Initially the magnitude of the “lag” in degrees of arc equaled 
a large fraction of the angle ¢, but it decreased rapidly, to become relatively small 
during the latter portion of the “lag” period. There was no definite evidence of 
overshoot. On deceleration, which required about four seconds, a similar, though 
smaller, “lag” was observed. Measurement of the “lag” was complicated by the fact 
that there was a tendency to overshoot. 


COMMENT 


The force of gravity is undoubtedly the most constant, and probably the most 
fundamental, influence to which man is subject. Its influence on his evolutionary 
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Fig. 2—Comparison of actual and estimated changes in direction of resultant force. Note 
subject’s delay in following time-force pattern. 
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development has been so great as to be well-nigh incalculable. It has dictated the 
need for, if not the means of, adaptation with regard to many physiological and 
psychological mechanisms. A coordinate system based on the direction of gravity 
forms the basis of a reference system by which man orients himself to the earth and 
to objects in space. In varying degree, most of the sensory organs aid in this 
orientation process, furnishing cues which may be classified as primary, or direct, 
and secondary, or indirect. 

Direct cues are provided when certain sensory elements are stimulated by virtue 
of the fact that man has weight and rigidity and is in contact with the environment. 
Thus, deformation at points of contact and the relative displacement of bodily tissues 
set up tensions and pressures which are transmitted to all parts of the body and 
which constitute an adequate stimulus; an important example is the relative dis- 
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placement of the hairs in the sensory cells of the otolith organs. Orientation cues 
which originate in this manner are not only direct but inescapable; in a healthy 
person they are obligatory cues. 

Indirect cues are provided through the perception of stimulus patterns, chiefly 
visual, which are presumed to be indicators of the reference system based on the 
direction of gravity. Thus, a plumb bob suspended by a string and a ruler at right 
angles to it furnish excellent visual cues which are not due to the direct influence 
of the force of gravity on the visual system. These indirect visual cues are abolished 
in darkness or when the eyes are closed and are, therefore, nonobligatory. 

In the experiment described above, the subject was exposed to a change in 
direction of resultant force with reference to himself ; it was as though the earth had 
changed its position and increased its mass. He perceived direct cues which tended 
to orient him to a new frame of reference, based on the direction of resultant force. 
The direct cues were in response to stimuli which were of greater intensity than 
normal. The subject also perceived indirect cues when viewing certain objects in 
the visual field. The amount of detail in the visual field was under the control of the 
experimenter, and objects always retained their original position with respect to 
the gravitational vertical. It was under these conditions of conflicting cues that the 
subject perceived the apparent change in position of objects in the visual field. It is 
worth while to speculate briefly on the possible cause of this phenomenon and its 
meaning in terms of human behavior. 

There is evidence from the data presented that neither ocular nystagmus nor 
rotation of the eye can account for the oculogravic illusion. The apparent motfon 
resulting from ocular nystagmus is characterized by rapid rate of movement without 
a corresponding degree of displacement of the object in space,’® whereas in the case 
of the oculogravic illusion the correspondence is good. Furthermore, if a strong 
after-image is produced and superimposed on a real target in the visual field, the 
two will appear to separate if ocular nystagmus is induced, whereas they are dis- 
placed in the same direction under the conditions in the present experiment. Rotation 
of the eyeball cannot be the cause of the oculogravic illusion, for several reasons. 
First, the magnitude of the apparent displacement can exceed the range of eye- 
movements in certain directions; second, regardless of the meridional direction of 
apparent movement, the object always appears sharply defined, indicating foveal 
vision, and, third, an after-image moves in the “wrong” direction. 

If the oculogravic illusion is not the result of some “reflex connection” at the 
level of the oculomotor nuclei, causing ocular movement, the origin must be sought 
in some psychophysiological mechanism which has no correlate in the retinal image. 
The visual phi phenomenon is one example; in this, the apparent movement is not 
related to the tracking of an image over the retina but is incidental to one’s ability 
to perceive space.’ Space is perceived through visual cues in the case of the 
phi phenomenon, whereas in the oculogravic illusion it is based on nonvisual cues, 
which directly orient us to resultant force. It is important to add, however, that 
the oculogravic illusion is not due simply to the fact that a person is aware of a 


10. Patterson, J. L., Jr., and Graybiel, A.: Thresholds of Stimulation of Otolith Organ in 
Man as Determined by Oculogravic Illusion, to be published. 


11. Verhoeff, F. H.: Phi Phenomenon and Anomalous Projection, Arch. Ophth. 24:247-251, 
1940. 
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change in body position and therefore alters his “projection” of the visual world. 
Experientially, we are aware that objects in the visual field may or may not shift 
in conformity with a change in body position. Even if the cause or origin of the 
oculogravic illusion is unknown, its meaning, in part at least, is clear. It is an 
example of “sensory cooperation” whereby visual cues are brought into conformity 
with cues which directly orient one to resultant force. Under certain conditions 
in our experiment this occurred despite all efforts to prevent it. Considering the 
low threshold for perception of the phenomenon, it is reasonable to suspect that 
under ordinary conditions, i. e., in the absence of exposure to centripetal accelera- 
tion, there is a similar tendency for cues which orient one to gravity to influence 
visual-space perception. 

SUMMARY 


‘ When a person is subjected to a change in direction of resultant force relative 
to himself, he experiences an illusion wherein objects in the visual field, stationary 
' with respect to the observer, appear to move and to assume a new position more 
. or less in accord with the direction of resultant force. This phenomenon has been 
termed the oculogravic illusion. 

Under the experimental conditions the subject perceived direct and indirect 
orientation cues. The former had their origin in stimulation of sensory elements 
by tension and pressures induced by resultant force. The indirect cues were pro- 
vided by the perception of objects in the visual field which retained their original 
i position with respect to the gravitational vertical. It was in the resolution of these 
conflicting cues that objects in the visual field appeared to move and to be dis- 
placed. The important variables determining the appearance of the illusion were 
(1) the pattern of centripetal acceleration, (2) the position of the subject, and 
(3) the visual framework. 

When the direction of resultant force was shifted with respect to the subject, 
the illusion consisted of apparent movement and apparent displacement of objects 


in the visual field. If the relation between resultant force and subject was fixed, 
| i apparent displacement was observed, but not apparent movement. 
Under favorable conditions the following characteristics of the illusion were 


observed : 


(a) The threshold of perception was low. 

(b) The apparent movement was in the nature of a smooth, gliding motion, 
and there was little or no overshoot. 

(c) There was good correspondence between the rate of apparent move- 
ment and the magnitude of apparent displacement. 

(d) The illusion behaved in a predictable manner, and there was a close 
correspondence between the estimated degree of displacement and the 
actual change in direction of resultant force. 

(e) The apparent displacement showed little or no adaptation. 

(f) If the change in direction of resultant force was abrupt, a “lag” was 


observed; i. e., the period required for the subject to perceive the 
change was much longer than the period during which the change in 
resultant force took place. 


\ 
| 
4 4 
| 
i 
1a] 


GRAYBIEL—OCULOGRAVIC ILLUSION 615 


When a person was exposed to a change in direction of resultant force of con- 
siderable magnitude, the orderliness of the illusion was replaced by a more strik- 
ing phenomenon wherein the response was no longer linear. 

Reasons are given which indicate that the oculogravic illusion is not due to 
eye movement. Thus the cause must be sought in a psychophysiological integra- 
tion that allows for the perception of movement which has no correlate in the 
retinal image. This may be incidental to our space-perception ability. 

The oculogravic illusion is an example of sensory interaction whereby visual 
cues are brought into conformity with cues which orient us to resultant force. 
It is reasonable to suspect that this interaction functions, in some degree at least, 
under ordinary living conditions and influences our behavior. 

The oculogravic illusion offers a means of studying cooperation and rivalry 
of certain sense departments. 

The oculogravic illusion is experienced in flight and is important in aviation 
medicine. 
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FALSE SCOTOMAS ASSOCIATED WITH HIGH UNCORRECTED 
REFRACTIVE ERRORS 


WILLIAM H. HAVENER, M.D. 
AND 

WILLIAM U. McREYNOLDS, M.D. 

ANN ARBOR, MICH. 


CAUSE of false scotoma is deserving of presentation because the potential 
frequency of the type of scotoma is greater than the combined incidence of all 
other types and because false scotoma simulates a genuine scotoma so closely that it 
may be misleading. 

At the University of Michigan eye clinic we use a 10-mm. white circle for a 
fixation target at 1 meter on the black campimeter screen; and when searching for 
central scotomas we not infrequently move the appropriately sized object out from 
this central target until the patient says that he sees it. With this method, however, 
a central scotoma almost invariably appears under cycloplegia in patients with 
uncorrected ametropia. The intensity of this scotoma depends on the degree of 
ametropia and is essentially unchanged by changes in illumination, ranging from 
ordinary indoor lighting to very subdued light. If there is no associated macular or 
other pathologic change, this scotoma will always disappear completely when the 
patient looks through his correcting glasses. This finding may readily be duplicated 
. by anyone examining a patient with high ametropia. The most probable explanation 
is that the blurred image of the central fixation target overlaps and obscures any 
smaller objects in its immediate vicinity, the extent of the blurring depending on the 
amount of ametropia and the size of the pupil. 


That this is indeed the explanation of the “refractive scotoma” is readily proved 
by shifting fixation to a small black tack (or, if this is not visible, to a blank area 
: midway between two white targets). Any object large enough to be seen anywhere in 

the field will be seen centrally immediately under these conditions regardless of how 

large a “scotoma” has been demonstrated to surround the 10-mm. white fixation 
target. (A subject with very high ametropia will not, of course, see a 1-mm. white 
object at 1,000 mm. anywhere—perhaps not even a 2- or 4-mm. object will be 
focused well enough at 1,000 mm. to be appreciated.) It has not been possible to 
demonstrate “refractive scotoma” in any patient (no matter how great his ametropia) 
when he is fixating the black pin or the blank area between two white targets. All 
scotomas demonstrated under these conditions are genuine and will be reflected in 
the impossibility of producing normal vision with correction. 

Through the relations of similar triangles, one may calculate the approximate 
size of a blur circle for any given degree of ametropia. Table 1 (roughly calculated 


From the Department of Ophthalmology, University of Michigan Medical School. 
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for the schematic eye) gives the distance, expressed in millimeters, that two objects 
must be apart in order to be perceived as completely separated when viewed at 
1 meter with the given degree of ametropia. This distance increases in direct pro- 
portion to the diameter of the pupil, thereby explaining why the “refractive scotoma” 
is so conspicuous in mydriatic patients. 


Table 2 is a similar tabulation of figures derived experimentally. The number 
given expresses the distance in millimeters (average of three readings for each) 


Taste 1.—Theoretical Values for the Millimeters of Separation Necessary for Seeing Two 
Completely Separate Objects at 1 Meter 


Pupillary Diameter, Mm. 


3 


Error 
Hyperopia 


Pupillary Diameter, Mm. 
A. 


3 


1/1000 
1/1000 
. 2/1000 
. 2/1000 
4/1000 
4/1000 
. 8/1000 
Lens Simulating Hyperopia, D. 


5.00... 2.5 mm, 1/1000 - 1/1000 


4 mm. 1/1000 . 1/1000 

. 2/1000 
10 mm. 2/1000 . 2/1000 
7 mm. 4/1000 . 4/1000 


between the edge of the white fixation target and the point at which the test object 
is first seen (margin of the scotoma). With hydroxyamphetamine (paredrine®) 
hydrobromide and homatropine cycloplegia and mydriasis, the subject observed the 
target through artificial pupils and lenses of the designated sizes and strengths. 
When values are not given for 1/1000 or 2/1000, the omission indicates that the 
subject was unable to see these objects anywhere in the field owing to the extremely 
blurred vision. 


1.5 6 
Error, D. 
Myopia 
13.5 27 
TasB_e 2—Evxperimental Values for the Radius, in Millimeters, of the “Refractive Scotoma” : 
1.5 6 
Lens Simulating Myopia, D. 
6 mm. 1/1000 q 
25 mm. 1/1000 
14 mm. 2/1000 
18 mm. 2/1000 
14 mm. 4/1000 : 
20 mm. 4/1000 ; 
17 mm. 8/1000 
9 mm. 1/1000 i 
3 mm. 2/1000 
5 mm. 4/1000 
12 mm. 4/1000 
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Tables 1 and 2 are strikingly identical in their progression toward a larger 
“refractive scotoma” with increasing ametropia and pupillary size. The consider- 
able difference in absolute values is explained by the following facts: 

1. The test object is perceived before its blur circle has completely separated 
from the blur circle of the fixation target. In fact, it seems from the patients’ 
descriptions and the positions of the object that the test object is noticeable when 
these blur circles are only half separated, and form an elliptical blur. This phenom- 
enon is more marked with the larger objects, which must be used with the higher 
degrees of ametropia. 

2. The artificial pupil is situated about 20 mm. in front of the real pupil. If the 
values in Table 1 had been calculated on this basis, they would be uniformly reduced 

to about two-thirds their present magnitude. In other words, in order that a 

’ “refractive scotoma” may be duplicated experimentally, the blurring lens must be 

half again as strong as the ametropia of the patient whose scotoma one is duplicating. 

An astigmatic patient would, of course, have an oval scotoma. For example 
(Table 1),— 13.00 sph. > + 6.00 cyl., ax. 90 with a pupil of 6-mm. diameter 


TasBLe 3.—Clinical Values for the Radius, in Millimeters, of the “Refractive Scotoma” 


Pupillary 


Diameter, Radius of 

‘ Patient Refractive Error Mm. Scotoma 

— 1.50 None 

2 — 2.50 > 0.25 K 8 oe 12 mm. 1/1000 

3 — 3.00 > 0.50 x 140 5 7 mm, 2/1000 

4 — 3.00 = 0.25 x 99 ae 6 mm. 1/1000 
; — 3.50 = 1.00 X 85 25 3-4 mm. 2/1000 

q — 4.50 0.75 175 10 mm. 2/1000 


would give an oval scotoma extending 54 mm. from the central target in one meridian 
and 24 mm. in the other. Experimental dimensions of this scotoma are 20 by 12 mm. 
with 4/1000 white. 

Table 3 presents sample scotomas actually observed in ametropic patients, tested 
without their glasses and using the 10-mm. white fixation target. These subjects 
were patients routinely passing through the visual-field room. None of these 
scotomas persisted when the patient fixed on a black pin through his glasses. 


COM MENT 


That the “refractive scotoma” is not an insignificant and rare phenomenon is 
obvious from the fact that it may be elicited in any patient with 3 D. or more of 
ametropia when under cycloplegia. Myopic, senile, or other types of degeneration 
often may seem to involve the macula seriously, and when the observation of such 
a lesion is coupled with the presence of a 2-degree (“refractive”) scotoma for 
2/1000 white the diagnosis of macular degeneration would seem evident—until 
one wonders why the patient can read 6/6 with correction! Recognition of the 
artifact of “refractive scotoma” will permit avoidance of such errors. I should like 


| 
| 
| Wlisiumridecanbiehnwsteuabbeienaponinaied — 8.00 = 1.50 X 8 8 30 mm. 4/1000 
—16.50 = 0.75 X 148 6 20 mm. 8/1000 
+ 2.75 = 1.00 x 90 3-4 mm. 2/1000 
1| Mikihindcininatatsateswmbibiomnaitecere + 5.50 > 1.62 x 82 3 15 mm. 2/1000 
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to reiterate that a “refractive scotoma” is never present when the perimetrist uses 
a black fixation point and when the patient wears proper correcting lenses. 


SUMMARY 


1. A refractive error per se will produce a central “refractive scotoma” if this 
is plotted from a white fixation target. 


2. The potential incidence of “refractive scotomas” is as great as the incidence 
of ametropia higher than 3 D. 

3. “Refractive scotoma”’ is eliminated by having the patient wear correcting 
lenses and/or by utilizing a black pin for a fixation target. 
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RAEDER’S SYNDROME 


E. HOWARD BEDROSSIAN, M.D. 
PHILADELPHIA 


EORGE Raeder,' a Norwegian neurologist, in 1918 first described a dis- 
turbance of the oculopupillary fibers associated with an incomplete Horner 
t syndrome. The patient had headache, vomiting, pain in the left trigeminal area, 
f paresis of the left side of the palate, and ptosis, miosis, and hypotonia, on the left, 
7 without vasomotor or trophic disturbances. The patient died of pulmonary tuber- 
culosis, and necropsy revealed a tumor, described as an endothelioma, between 
the internal carotid artery and the Gasserian ganglion. The cervical sympathetic 
trunk was carefully examined down to the third thoracic segment without any 
lesion being found. 


This case was of extreme interest, since it presented a sympathetic syndrome 
quite distinct in anatomical localization from the ordinary sympathetic syndrome 
| produced by spinal lesions or lesions of the cervical sympathetic fibers. Raeder 
) suggested, therefore, that lesions of the sympathetic fibers be classified as follows: 


Spinal: Incomplete Horner syndrome, often accompanied by other neurologic signs, such as 
Klumpke’s paralysis, syringomyelia, or occlusion of posterior inferior cerebellar 
artery 

Cervical: Complete Horner syndrome, with as a rule, no other neurologic symptoms 


Paratrigeminal: Horner syndrome without vasomotor or iene disturbances, generally accompanied 
by lesion of fifth cranial nerve 


In 1924 Raeder reported four more cases of paralysis of the ocular sympathetic 
fibers,? with lesions localized to a limited space, which he believed justified the 
designation of paratrigeminal paralysis of the sympathetic fibers. A summary of 
the symptoms in these five cases is presented in the Table. 

Peripheral lesions of the oculopupillary fibers have been described by others. 
Thus, Nieden,? in 1884, recorded a case of right-sided ptosis, miosis, enophthalmos, 
and anhydrosis of the forehead and eyelid in which he thought there was a lesion 
of the internal carotid plexus. Metzer and Woefflin,? in 1914 and 1916, described 
lesions of the sympathetic fibers in the carotid canal caused by suppurative otitis 
media. Bing,? in 1914, described paralysis of the sympathetic fibers due to herpes 
zoster, and Nagel,? in 1873, showed that hypotonia and miosis may accompany 
inflammation of the cornea. Cordes and Klauber,? in 1917 and 1918, described 
three cases of gunshot wound, with symptoms similar to those in Raeder’s first 


Presented at a meeting of the College of Physicians of Philadelphia, Section on Ophthal- 
mology, April 17, 1952. 

1. Raeder, G.: Et tilfalde av intrakraniel sympaticuslammelse, Norsk mag. legevidensk. 
79:999-1015 (Sept.) 1918. 

2. Raeder, J. G.: “Paratrigeminal” Paralysis of Oculo-Pupillary Sympathetic, Brain 
47:149-158 (May) 1924. 
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case. Finally, Sales, in 1939,° described a case of Raeder’s paratrigeminal neuralgia 
with sixth nerve paralysis. 

It may be worth while to review the distribution of the sympathetic fibers. The 
fibers originate in the ciliospinal center, between the sixth cervical and the fourth 
thoracic segment of the cord. The level of emergence of the various preganglionic 
fibers depends upon the functions they subserve, being from the eighth cervical 
to the sixth thoracic root (the pupillary fibers emerging from the eighth cervical 
to the third thoracic). The fibers pass upward to the superior cervical ganglion, 
where they synapse. From here, some of the postganglionic fibers accompany the 
external carotid artery to the skin of the face, while the majority of postganglionic 
fibers, which become intracranial, form two interlacing plexuses, the cavernous 
and the internal carotid plexus. The fibers to the pupil arise from the internal 
carotid plexus, run as fine filaments to the Gasserian ganglion, and join the ophthal- 
mic division of the trigeminal nerve. They then pass forward via the nasociliary 
branch to the two long ciliary nerves and pierce the sclera close to the optic nerve, 


Summary of Raeder’s Cases of Paratrigeminal Syndrome 


Cranial Nerves Etiologic Agent 
General Symptoms Affected 


Sympathetic symptoms, without ¥, VE Tumor in region of 
vasomotor or trophic disturbances; Gasserian ganglion 
homolateral pains in eye and head 

Sympathetic symptoms, without V, BV, VE Unknown 
vasomotor or trophic disturbances; 
homolateral pains in eye and head 

Sympathetic symptoms, without V, Il (paracentral Fractured base of skull 
vasomotor or trophic disturbances; scotoma) (patient run over by 
homolateral pains in eye and head motor car) 

Sympathetic symptoms, without Vv Unknown 
vasomotor or trophic disturbances; 
homolateral pains in eye and head 

Sympathetic symptoms, without V, II (optic nerve Probably fracture at 
vasomotor or trophic disturbances; atrophy) base of skull (injured 
homolateral pains in eye and head by run-away horse) 


passing forward in the perichoroidal space, to innervate the dilator pupillae. Other 
fibers from the carotid plexus accompany the third nerve and supply the superior 
and inferior palpebral muscles, while a third group of fibers, according to Raeder, 
probably pass from the internal carotid plexus to the deep petrosal nerve and then 
to the sphenopalatine ganglion, to innervate the orbital mttscle. The sympathetic 
fibers from both the cavernous and the internal carotid plexus which form the 
sympathetic root to the ciliary ganglion supply, blood vessels (Fig. 1). 

The clinical syndrome of Horner may result from a lesion at any place in the 
course of these fibers, but the completeness of the syndrome varies with the localiza- 
tion of the lesion. When the cervical trunk is injured (D, Fig. 1), all the symptoms 
are usually present. When the lesion involves the spinal cord, the symptoms are 
less complete but are often accompanied by other neurologic findings, as in syringo- 
myelia (E, Fig. 1), or occlusion of the posterior inferior cerebellar artery (F, Fig. 1). 
If the lesion is intracranial, one may expect Horner’s syndrome without trophic 
or vasomotor symptoms, but with cranial-nerve involvement (A, B, and C, Fig. 1). 


3. Sales, M.: Raeder Paratrigeminal Syndrome (Horner Syndrome with Paralysis of the 
Sixth Cranial Nerves and Neuralgia of Ophthalmic Branch): Report of Case, Arq. Inst. Penido 
Burnier 5:231-237 (Dec.) 1939. 
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Fig. 1.—Distribution of the cervical sympathetic fibers. A lesion at A would produce ptosis; 
at B, ptosis and narrowing of the pupil; at C, theoretically enophthalmos; at D, all the symptoms 
of Horner’ s syndrome; at E, syringomyelia, ‘and at F, occlusion of the posterior inferior cerebel- 


lar artery. Modified from Walsh, F. B.: Clinical Neuro- Ophthalmology, Baltimore, Williams 
& Wilkins Company, 1947, pp. 156-166. 


Fig. 2.—Perimetric determinations of the visual fields during the attack and after recovery, 
two weeks later. 
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REPORT OF A CASE 


F. P., & man aged 59, was first seen on Jan. 9, 1952, at which time he complained of severe 
pain in the left eye and the left side of the forehead and drooping of the left lid, of about 10 
days’ duration. The pains seemed severer in the morning. 

Ocular examination showed vision to be 6/5 in the right eye and 6/6 in the left eye. The 
extraocular muscles were normal. There were 2 mm. of ptosis and 2 mm. of miosis on the left 
side (right pupillary diameter, 5 mm.; left pupillary diameter, 3 mm.). Corneal sensation was 
diminished on the left, but there were no vasomotor changes or trophic disturbances on the left 
side of the face or forehead. The central fields showed bilateral general depression, with baring 
of the blind spots; but no central scotoma could be obtained in the blurred (left) eye. An 
attempt to compare the amplitude of accommodation of the eyes was unsatisfactory, owing to 
the blurred vision in the left eye. When 1 drop of 4% cocaine was instilled into each eye, the 
involved pupil remained unchanged, while the normal pupil dilated 3 mm. The fundus was 
normal, and tension measured 22 mm. in each eye. 

The patient was told to return the next day for reexamination of the fields and an epinephrine 
test, but that day pain and swelling developed in the left cheek and the left side of the upper jaw. 
His dentist removed an abscessed left upper lateral incisor. The next day, when he was again 
seen by his ophthalmologist, he stated that his headaches and drooping lid were much better. 
His pupils were then equal in size; but when 1: 1,000 epinephrine hydrochloride solution was 
instilled the normal pupil did not respond, whereas the previously miotic (left) pupil dilated 
2mm. Since the patient seemed to be improving, he was instructed to return one week later. 

On Jan. 21, 1952, 12 days after the patient was first seen, he was again examined and 
found to have recovered normal vision, visual fields, corneal sensation, and pupillary reactions. 
He no longer had any headache and showed only a very slight ptosis, which had completely 
disappeared the following week. 


Summary.—A white man aged 59 presented a left-sided Horner syndrome with- 
out vasomotor or trophic disturbances. The left pupil was refractory to cocaine and 


sensitive to epinephrine. He had blurred vision on the left, pain in the left trigeminal 

nerve, and diminished corneal sensation on the left. All these signs and symptoms 

pointed to intracranial involvement of the sympathetic fibers, such as is seen in 

Raeder’s paratrigeminal syndrome. The interesting thing about this case is the 

complete recovery following extraction of an abscessed tooth. Focal infection there- 

fore, should always be considered a possible cause in cases of Raeder’s syndrome. 
2027 Spruce St. 


CORRECTION OF SENILE ENTROPION 


Modification of Technique 


SIDNEY A. FOX, M.D. 
NEW YORK 


P  asterarwentear oar a year ago a new operation for the relief of senile entropion 

was reported.’ It had been used in 14 lid operations, with no recurrences. 
The purpose of the present, short paper is (1) to report further on these cases, (2) 
to add five cases to the total, and (3) to submit a modification of the original 
technique. 


Of the 10 patients with 14 lid operations reported in detail a year ago, 8 (11 lids) 
have been under observation throughout the past year. There have been no recur- 
rences. Since the report an additional five lids (in four patients) with senile entro- 
pion have been operated on with the technique previously reported. Three patients 
are doing well; one, with bilateral entropion, had a recurrence. 

Four weeks after operation there was a recurrence of the entropion in the third 
recent case, in which both lids had been repaired at the same time. This occurred 
in a patient who had abnormal “bagginess” of the lower lids, and it seemed likely 
that not enough skin-muscle tissue had been excised. An additional skin-muscle 
spindle, measuring 15 by 10 mm. at its widest point, was therefore resected on each 
side, and at the time of writing (seven months later) both lids are in excellent 
position. 


As a result of this recurrence a modification of the operation has been worked 
out which, it is believed, will overcome the tendency. In the past five months five 
7 : additional lids have been repaired with this modified procedure. All show excellent 
; results. However, not enough time has elapsed to permit evaluation of the long- 
term efficacy of the method, although the advantages are obvious. 


MODIFICATION OF TECHNIQUE 


A spindle is marked out just lateral to the external canthus. This is 15 mm. in 
length and 8 to 12 mm. in width, depending on the laxity of the skin-muscle tissues. 
Its upper end is about 5 mm. above the external canthus. The entropic lid is then 
everted, and a triangle of tarsoconjunctiva is marked out at the center of the lid. 
This measures 5 mm. at the base, and its apex lies at the lid margin (Figure, 4). 
The tarsoconjunctival triangle is resected, as is the skin spindle and all the included 
orbicularis fibers below the raphe (Figure, B). 


From the Eye Service, Goldwater Memorial Hospital. 
1. Fox, S. A.: Relief of Senile Entropion, A. M. A. Arch. Ophth. 46:424, 1951. 
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The temporal edge of the tarsal wound is lifted, and the skin-muscle layer is 
separated from the tarsoconjunctiva laterally with scissors until the scissor points 
appear in the bared skin-muscle opening. This dissection is carried to the lid 
margin, above (until it is seen to blanch), and to the lowest point of the skin-muscle 
spindle, below (Figure, C). Thus, enough mobility between skin-muscle and tarso- 
conjunctiva is created to obviate any skin puckers on closure of the wound. 

The tarsal wound is closed with 4-0 braided black nonabsorbable (silk) surgical 
sutures U. S. P. The skin-muscle wound is closed with 5-0 braided black non- 
absorbable surgical sutures U. S. P., care being taken to catch up the ends of the cut 
muscle in the sutures. Or the muscle wound may be closed separately with 3-0 plain 
absorbable surgical (gut) sutures U. S. P. (inset, Figure, D). 

There is nothing in this modification which alters the basic principles of the 
previous technique, i. e., tarsus and skin-muscle are still resected to strengthen the 


(A) A tarsoconjunctival triangle is marked out with its apex at the lid margin. The base 
measures 5 mm. A skin-muscle spindle just lateral to the external canthus is also marked out. 
This measures 15 mm. in length and 8 to 12 mm. at its widest point. Its upper point is 5 mm. 
above the external canthus. 

(B) The tarsoconjunctival triangle is resected. The skin-muscle spindle is resected except 
for the muscle above the raphe. 

(C) The skin-muscle tissue and tarsoconjunctiva between the two wounds are separated to 
permit closure without wrinkling of the skin. 

(D) The tarsal wound is closed with 4-0 braided black nonabsorbable surgical (silk) sutures 
U. S. P. The skin wound is closed with 5-0 braided black nonabsorbable surgical sutures, 
care being taken to include the muscle also. 


lid wall, as before. The only difference is that lid splitting is avoided and the 
position of the skin-muscle spindle is changed. The advantages are obvious: 


1. Less surgery means a simpler technique and quicker, smoother healing. 


2. Raising the position of the spindle increases the amount of skin-muscle 
excised at the level of the lid margin; hence there is a greater stiffening of the lid 
wall at the margin where it is needed most when the wound is closed. 
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The recurrence in the case reported emphasizes the importance of resecting 
enough skin-muscle tissue, as well as tarsus, to strengthen the lid wall. Since laxity 
of lower-lid tissues varies with different persons, the amount of skin-muscle excised 
must also be varied to suit the case. 


SUMMARY 


A simplified modification of the technique originally reported for the repair of 
senile entropion is submitted. In the past 2% years 19 lids have been operated on, 
with recurrence in one case of bilateral entropion. This was repaired by the resection 
of more skin-muscle tissue. In the last six months repair of senile entropion has 
been done in five additional cases according to the modified technique, with no 
recurrences. It is much too early for evaluation of results. 
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OPTIC NERVE PRESSURE BY ANEURYSM RELIEVED BY 
DECOMPRESSION OF OPTIC NERVE 


Report of a Case 


MAURICE J. HAUSER, M.D. 
AND 
HARVEY GASS, M.D. 
DETROIT 


| ig anane mapas surgery in the treatment of aneurysms of the circle of Willis 
is rapidly gaining a foothold in many clinics. When the aneurysm impairs the 
function of the oculomotor nerve, the ophthalmic division of the fifth nerve or, 
especially, the optic pathways, symptoms are produced which frequently bring the 
patient to the ophthalmologist. In the case to be reported rapidly developing blind- 
ness was arrested and corrected by intracranial treatment of an aneurysm arising 
at the junction of the internal carotid and the ophthalmic artery. In this case, 
although no definitive treatment of the aneurysm itself was possible without great 
risk to the patient’s vision, pressure on the optic nerve by the aneurysm was relieved 
by decompression of the nerve in the optic foramen. 


REPORT OF CASE 


A white woman aged 34, a housewife, was first seen on March 22, 1950, because of blurred. 
vision in the right eye and an associated supraorbital dull, throbbing right-sided headache, of 
10 days’ duration. She stated that although the left eye had been turned inward and almost 
blind since childhood, she had always had good visual function in the other eye. Her past and 
systemic histories were not contributory. 

General inspection of the patient neither revealed nor suggested an acute illness. External 
examination of the eyes failed to reveal any abnormality except left concomitant esotropia of 
15 degrees, which increased to 25 degrees for near. Visual acuity was 20/50 in the right eye, 
not correctible, and there was loss of the right superior peripheral visual field as shown in 
Figure 1A. Visual acuity in the left eye was barely 20/400, and visual fixation in this eye 
could not be maintained. With a 5-mm. white target at 330 mm. and the patient’s finger as a 
fixation point, one could not demonstrate any peripheral visual field defect in the left eye. The 
corneal sensitivity and anterior segment of each eye were normal, as were the pupillary reactions 
and tactile tension. Light finger pressure over the ciliary body in the right eye at 10 o'clock 
produced an aching type of pain; yet no cells were present within the right anterior chamber. 
Both ocular fundi were visualized well. In the right eye the disk margin was indistinct, with 
vessel parallax demonstrable above and below. The small central physiological excavation of 
the disk was retained. The retinal veins were somewhat dilated, presenting an artery-vein ratio 
of 1:3; but there were no hemorrhages or exudates. These findings of blurred disk margin, 
vessel parallax, retained central physiological excavation, and full retinal veins were interpreted 
as papilledema, of 1 D. The optic nerve head, retinal vessels, and macula were normal in the 
left eye. 


A detailed neurological examination and general physical examination revealed nothing 
abnormal. Visual examination the following day, March 23, demonstrated a further loss in her 
right peripheral visual field (Fig. 1 B). 
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On March 24, she was admitted to the Alexander Blain Hospital. At that time central 
visual acuity in her right eye was stil! 20/50; yet the right field of vision was reduced to an 
inferior island, as shown in Figure 1C. The right fundus was unchanged, and the left optic 
nerve head was still normal. 

The findings in x-ray studies of the skull were considered normal. The pineal gland was 
not visualized ; the sella turcica was well calcified and showed no erosion of the clinoid processes. 
The tuberculum sellae was not thickened. Special views of the optic foramen showed that 


Fig. 1—A, loss of the peripheral visual field for 3/330 white in the right eye (March 22, 
1950). B, further loss of the right peripheral visual field (March 23). C, reduction of the 
peripheral visual field in the right eye to an inferior island (March 23). 


the right foramen was slightly larger than the ieft, but without definite erosion, although the 
inferior segment of the optic foramen was not as well calcified as the remainder. The serologic 
reactions of the blood were negative. Urinalysis and complete blood count gave results within 
normal limits. A right percutaneous cerebral arteriogram was done; there was no displace- 
ment of the anterior or middle cerebral arterial system or any abnormality in the region of the 
circle of Willis, in particular no aneurysmal lesion could be detected. A pneumoencephalogram 
failed to show any deformity or displacement of the ventricular system, and the basal cisterns 
were adequately filled. 
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By the following morning, March 25, the right eye had lost all light perception. The 
previously crossed and ambl,opic left eye was doing a good job of fixation, while her right 
eye was now turned inward. Because she was rapidly going blind, it was decided to explore 
the parasellar region in search of a possible prechiasmatic lesion, not revealed by arteriogram 
or pneumoencephalogram. 

She was transferred to Grace Hospital, Northwestern Branch, on March 26, 1950. The 
following day, with the use of intratracheal anesthesia, a right frontal osteoplastic craniotomy 
was performed through a coronal incision in the scalp. A dural flap was ‘reflected, with its 
base toward the midline, and the right frontal lobe was then retracted, exposing the chiasmal 
area. The left and right optic nerves and the optic chiasm were seen easily, and no specific lesion 
was noted. The internal carotid artery, coursing laterally from beneath the right optic nerve, 
was identified. No evidence of aneurysm could be seen arising from this visible portion 
of the internal carotid artery. The right optic foramen was then unroofed for a distance 
of about 8 mm., until the beginning of the orbit was identified. With gentle traction exerted 
with a blunt nerve hook, the optic nerve was retracted medially, exposing the internal carotid 


BONE REMOVED FC 
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. Fig. 2.—Exposure of dilatation at the junction of the ophthalmic and internal carotid artery 
with pressure on the right optic nerve. 


artery proximally toward the optic foramen. As this was done, there came into view a small 
aneurysmal dilatation, about the size of half a pea, at the junction of the ophthalmic and 
the internal carotid artery (Fig. 2). This dilatation obviously had formed a knuckle which 
had pressed upward against the optic nerve. The dilatation had no neck, so that it could 
not be clipped; nor was it considered feasible to trap the aneurysm with clips on the carotid 
artery on either side of the aneurysm, since doing so not only would sacrifice the right internal 
carotid artery but also would deprive that eye of its blood supply through the ophthalmic 
artery on that side. It was decided, therefore, to extend the decompression of the optic nerve 
and to provide at least palliative relief of her visual loss. The bony decompression area was 
then enlarged even farther, for a total distance of about 12 mm., until the optic nerve was seen 
to ride up over the aneurysmal dilatation in a gentle curve, without pressure. After hemostasis 
was gained, the wound was closed in the usual fashion. 

The patient tolerated the procedure well and was ambulatory within three days. The 
remainder of her postoperative course was uneventful. Immediately after the operation, vision 
in the right eye improved to recognition of large forms, and day by day she showed rapid 
recovery of visual function. After one month the edema of the right optic nerve had subsided, 
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and visual acuity had improved to 20/30, with restoration, of all but the right inferior nasal 
field of vision (Fig. 3). Two years after operation she was asymptomatic and was working at an 
inspection job in a factory, with an unaided visual acuity of 20/25 in the right eye. Repeated 
visual-field studies continue to reveal a defect of the right inferior nasal quadrant, which causes 
no subjective symptoms. 

COM MENT 


The rapid development of optic nerve pressure in the patient’s remaining useful 
eye created a situation of great urgency. The decision to perform an exploratory 
operation in the face of a normal pneumoencephalogram and a normal cerebral 
arteriogram (in retrospect, a sight irregularity in the carotid siphon at the approxi- 
mate location of the aneurysm could be seen in the arteriogram, but was not suffi- 
cient to justify pathological interpretation) was made on the basis of unilateral 
papilledema and progressive loss of the homolateral peripheral visual field, 
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_ _ Fig. 3.—Restoration of the right peripheral visual field for 3/330 white except for the 
inferior nasal quadrant, one month after decompression of the optic nerve. 


suggesting a prechiasmal lesion. The prospect of imminent blindness made the 
decision easier. Even though nothing pathological was evident on complete visuali- 
zation of the optic nerve and the visible portion of the internal carotid artery, 
exploration of the optic nerve into the orbit was deemed necessary to exclude abso- 
lutely any pressure against this nerve. In carrying out this procedure, by mobilizing 
the optic nerve through decompression of the optic foramen, we discovered the aneu- 
rysmal lesion. 

One can only speculate as to the incidence of similar lesions which go undetected 
in less urgent situations. How long this gratifying return of function will persist 
is, of course, uncertain. Undoubtedly, this aneurysmal dilatation was congenital, 
but it ultimately expanded sufficiently to compromise the overlying optic nerve. 
Should loss of visual field recur in that eye, we shall probably have to assume that the 
aneurysm has once more expanded, and it is possible that further decompression 
may again be of value. 
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The loss and return of visual field deserve special mention. The first impairment 
occurred above (Fig. 14), and within a few days only an inferior island of periph- 
eral vision remained (Fig. 1C). If one can assume that all peripheral fibers within 
the optic nerve are equally vulnerable, any permanent impairment of peripheral 
vision should be at the site of the initial loss, that is, superiorly. Figure 3 demon- 
strates the reverse to be true. In explanation of this paradoxical field, one might 
suggest that the relatively soft aneurysm did not cause any permanent pressure 
damage to the optic nerve, but that the displacement of this nerve against the bony 
roof of the optic foramen did result in some pressure degeneration of nerve fibers. 
Moreover, one cannot exclude the possibility of surgical trauma to the nerve at the 
time of its decompression. 

SUMMARY 

A case of rapidly developing blindness in the only useful eye of a woman aged 
34 is presented. Despite a normal cerebral arteriogram and normal pneumoen- 
cephalogram, on the basis of unilateral papilledema and progressive peripheral visual 
loss in that, her only useful, eye, intracranial exploration of the optic nerve was 
carried out. This revealed an aneurysm at the junction of the ophthalmic and the 
internal carotid artery, which pressed up against the overlying optic nerve. This 
was treated by liberal decompression of the optic nerve at the optic foramen, with a 
gratifying, sustained return of visual function to normal. 


7411 3d Ave. (Dr. Hauser). 
74 W. Adams St. (Dr. Gass). 
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Clinical Notes, New Instruments and Techniques 


NEW QUADRIFOCAL SPECTACLE FOR THE PRESBYOPIC 
OPHTHALMOLOGIST 


CONRAD BERENS, M.D. 
NEW YORK 


BOUT 1940, it seemed desirable to have a single pair of glasses that would 
facilitate specific visual tasks without the necessity of wearing a loupe’ or 
changing glasses. Mr. Conrad Carlsen was asked to construct lenses that would 
fill the specified requirements. The spectacles are described now because of the 
interest shown in them by many ophthalmologists during the last 12 years. 
The requirements were spectacles that would facilitate the following visual 
activities : 


1. Permit distance vision without the necessity of bending the head too far 
forward. 

2. Permit clear intermediate vision for tasks at about 20 in. (50 cm.), for 
example, reading the markings on trial frames and for picking up instruments in 
operating. 

3. Permit reading at a distance of approximately 16 in. (40 cm.), a distance 
which also would be satisfactory for plastic surgery and muscle operations. 

4. Permit clear vision and little strain on convergence when dilating puncta, 
removing cilia, and performing corneal transplantations and cataract extractions, 
at an approximate distance of 10 in. (25 cm.). 


Straight-top trifocal lenses which are supplied with the intermediate section 

| : (upper part of the segment), one-half the total reading addition, were selected. 

: Below the reading section was cemented a segment of the desired focus which had 
incorporated with it the required prism to minimize strain in convergence. 

‘ These three working areas were inset from the interpupillary distance, so that 
the eyes would center in each of these three segments. A 3-mm. convergence for 
the normal reading distance was arranged for. Through the fourth section (because 
of increased convergence), it was found necessary to inset the segment 1 mm. in 
addition to the inset for reading purposes (Fig.). 

The first spectacle had no prism in the segments, but prolonged work at approxi- 
mately 10 in. produced eyestrain and headache after several hours. For this reason, 
a 1A prism was first inserted base in before each eye, and later it was found more 
satisfactory to incorporate a 2 A prism base in each lens. 


This study was aided by a grant from the Ophthalmological Foundation, Inc. 
The spectacles were made by C. P. Carlsen, of A. Haustetter, Inc., New York. 
From the Department of Ophthalmic Research, New York Eye and Ear Infirmary, and the 
Department of Ophthalmology, the Post-Graduate Medical School of New York University- 
Bellevue Medical Center. 

1. Berens, C., and Losey, R. R.: A New Arrangement of the Beebe Loupe, Tr. Sect. Ophth., 
A. M. A., 1928, p. 417. 
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The last pair of quadrifocal spectacles was made from the following prescription : 
O. D.: +2.25 sph. = —1.00 cyl., x 201A prism base down 
O. S.: +2.00 sph. = —1.37 cyl., 171 1 A prism base up 
+1.25 sph. add O.U. for intermediate 
+2.50 sph. add O.U. for reading 
+4.50 sph. and 2A prism base in O.U. for fourth, or operating, segment 


A new quadrifocal spectacle for the presbyopic ophthalmologist : (1) distance; @ inter- 
mediate, 6 mm.; (3) reading, 10 mm.; (4) operating, 9 mm. Width of segment (4-B), 22 mm. 


The quadrifocal spectacles have proved especially useful for the numerous visual 
tasks demanded of the ophthalmologist. The upper part of the segment permits 


distance vision ; the intermediate segment affords clear vision at about 20 in.; the 

normal reading segment is excellent for tasks performed at approximately 16 in., 

and the lowest segment permits clear vision for such delicate surgical procedures 

as corneal transplantations and cataract extractions at a distance of about 10 in. 
708 Park Ave. 
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CORNEAL TRANSPLANTATION 
Special Reference to Plastic Moist Chamber for Donor Eye 


CONRAD BERENS, M.D. 
NEW YORK 


N ORDER that a sterile, moist donor cornea may be assured in corneal trans- 
plantations, a two-section plastic moist chamber with a top has been devised." 
The base of the moist chamber (Fig., 4) is lined with sterile isotonic sodium 

chloride-soaked gauze and is deep enough to hold the donor eye. 

A graft of suitable size and thickness is excised from the cornea after first out- 
lining the disk with a trephine. In lamellar keratoplasty, a special knife * is inserted 
to the desired corneal depth and, with a gentle, firm sawing motion, the graft is 
freed to the upper extremity of the outlined disk, then to the lower edge. Before 
the graft is completely excised, two double-armed nonabsorbable surgical (silk) 
sutures are inserted through the anterior edge of the corneal disk at the opposite 
extremities of the horizontal meridian. The graft may also be dissected with the 
Paufique and Desmarres knives and completed with corneal scissors. The disk may 
be placed in special clover leaf forceps * for completion of suturing, or a corneal 
suturing spatula may be applied to the cornea as the two other sutures are inserted 
at the ends of the vertical meridian. 


In complete keratoplasty the trephine perforates half the cornea. Two sutures 
are introduced in the horizontal meridian and brought through the perforated 
plunger of a special trephine.* The cornea is then perforated, and the graft is excised 
with scissors if perforation is incomplete. The graft is placed in the clover leaf 
forceps, and two more double-armed sutures are placed at the ends of the vertical 
meridian. 

The donor graft is carefully trimmed with corneal scissors and placed on the 
donor eye in the special moist chamber. The sutures are brought through the four 
slits in the rim of the moist chamber (Fig., B). In this manner the sutures are kept 
neatly in place and free from entanglement. 


This study was aided by a grant from the Ophthalmological Foundation, Inc. 
From the Department of Ophthalmic Research, New York Eye and Ear Infirmary and the 
Department of Ophthalmology, The Post-Graduate Medical School of New York University- 
Bellevue Medical Center. 


1. Made by R. O. Gulden, Philadelphia. 
2. Berens, C.: Knife for Excision of Corneal Scars and for Bullous Keratitis, Tr. Sect. 
Ophth., A. M. A., 1940, p. 290. 


3. Berens, C.: Special Suturing and Fixation Forceps, A. M. A. Arch. Ophth. 48:348, 
1952. 


4. Made by Storz Instrument Company, St. Louis. 
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The top section of the plastic moist chamber (Fig., C) is provided with a lip 
which fits over the base snugly and has a perforated dome, which allows circulation 
of air. By insertion of additional saline-soaked gauze into the upper part of the 
chamber, the donor graft is prevented from drying while the scarred graft is being 
removed from the patient's eye. 


Plastic moist chamber. A, base of moist chamber with suture slits in lip; B, excised and 
sutured donor graft replaced on donor eye in base of moist chamber with sterile gauze moistened 
in isotonic sodium chloride solution. C, top-domed and perforated section, allowing circulation 
of air; D, cover of moist chamber. | 


The cover (Fig., D) is applied until the donor graft is ready for use. 


The special plastic moist chamber is light in weight and is sterilized in the manner 
usual for plastics. 

Use of the plastic moist chamber with slits in the base lip avoids tangled sutures 
and facilitates the application of a sterile, moist donor graft to the recipient eye. 


708 Park Ave. 
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Registry of Interesting Cases 


It is the purpose of this section to record cases on the basis of interest only. No complete 
review of the literature is attempted and no claim for priority is implied except when specifically 
stated. Publication of case reports is subject to the concurrence of the Editorial Board on the 
interesting aspects of the case. It is requested that the reports submitted be as brief as is con- 
sistent with inclusion of the pertinent facts, bear a title that is as specific as possible, be prefaced 
by a paragraph that states why the author feels the case is of interest and be accompanied with 
photographs whenever possible. 


BILATERAL SYMMETRICAL DYSTROPHY OF BOWMAN’S MEMBRANE 
Report of a Case 


HE DYSTROPHIES of the cornea and their classification is still a moot 
subject. In 1950 Franceschetti and Forni’ compiled a chronological enumer- 
ation of 17 classifications of the heredofamilial degenerations of the cornea. The 
number of these classifications may be explained by the fact that they were 
formulated as new cases were added to the literature. In 1940 Franceschetti and 
Streiff ? gave a systematic review of the various forms of hereditary dystrophies 
of the cornea. Histopathological studies made possible by keratoplasty were reported 
; by Franceschetti and Babel * in 1950. 
The present case, one of bilateral symmetrical dystrophy of Bowman’s mem- 
brane, does not fall into any of the suggested categories, and the literature does 
not contain a case with similar characteristics. 


CASE REPORT 


L. R. E., a 19-year-old Neapolitan girl, came to the clinic for a pair of glasses. She had a 
: florid complexion but was otherwise physically normal. There was nothing noteworthy in her 
history and no known ocular disease in her family. The right eye could not be examined with the 
ophthalmometer because of the irregular astigmatism. Examination of the left eye was difficult. 

With ordinary illumination no abnormality of the cornea could be seen. Lateral illumination 
revealed a very slight, symmetrical opacity that ran vertically 2 to 3 mm. from the pupillary 
zone. Examined with the diffuse illumination of the slit lamp, this opacity resembled a thin 
china-white zone. On the temporal side its edge was clear and broken and could be compared 
to the outline of delicate lace; on the nasal side it gradually decreased, occupying the medial third 
of the cornea as far as the limbus. The pupillary portion of the opacity contained many clear 
lacunae. Parallel to the inferior half of the broken edge of the opacity, and 1 to 2 mm. from it 
in the transparent zone of the cornea, was a thin brown line. In the optical section of the slit- 


From the Department of Ophthalmology of the University of Naples; Prof. G. Lo Cascio, 
Director. 

1. Franceschetti, A., and Forni, S.: II. The Heredofamilial Degenerations of the Cornea: 
A. Clinical Aspects, Acta XVI Concil. Ophth. (Britannia) 1:193-244, 1950. 

2. Franceschetti, A., and Streiff, E. B.: Hereditary and Constitutional Dystrophies of the 
Cornea, in Modern Trends in Ophthalmology, edited by F. Ridley and A. Sorsby, London, 
Butterworth Co., Ltd., 1940, pp. 414-427. 

3. Franceschetti, A., and Babel, J.: II. The Heredofamilial Degenerations of the Cornea: 
B. Pathological Anatomy, Acta XVI Concil. Ophth. (Britannia) 1:245-266, 1950. 
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lamp beam the opacity was seen to be localized at the level of Bowman’s membrane. The more 
superficial parts of the adjacent parenchyma were perhaps involved. Measured with the 
Puglisi-Durante esthesiometer,* the sensibility of the cornea was found to be normal. The 
intraocular membranes were normal. Examination after the instillation of fluorescein showed 
the corneal epithelium to be intact. Laboratory tests for venereal infection and tuberculosis 
gave negative results. 


These clinical findings led to the diagnosis of dystrophy involving Bowman’s membrane. 


Drawings of the cornea: upper left, right eye; upper right, left eye (diameters 4.5 cm.) ; 
lower left, optical section, 4 by 1.5 cm.; lower right, photograph, 4.5 by 4.5 cm. 


Vogt ° reported two cases of emmetropic, normal young persons who had small, 
homogeneous-looking spots at the level of Bowman’s membrane. In these cases 
fluorescein tests showed the corneal epithelium to be intact. In the familial cases 


4. Puglisi-Duranti, G.: Sensibilité fisiologica della cornea umana; nuovo estesiometro 
corneale, Arch. fisiol. 38:359-372, 1934. 

5. Vogt, A.: Lehrbuch und Atlas der Spaltlampenmikroskopie des lebenden Auges, Berlin, 
Springer Verlag, 1930, Vol. 1, p. 45. 
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reported by de Schweinitz and Cowan,® Berardi and Motolese,’ and Bucklers * 
specific degeneration of Bowman’s membrane was coupled with impairment of the 
corneal epithelium. 

The dystrophy in the present case was bilateral and symmetrical and involved 
Bowman's membrane. In addition, there was in each eye a pigmented line parallel 
to, and 1 to 2 mm. from, the opacity, thus lying in the transparent zone of the 
cornea. Slit-lamp examination of this pigmented line showed it to be at the level 
of Bowman’s membrane. It was like the line of Stahli, except that it was vertical 
instead of horizontal. It is suggested that the line was the result of the rupture of 
Bowman’s membrane in the normal portion of the cornea. The thick opacity of 
the dystrophic area may be due to the shrinking and breaking of Bowman’s mem- 
brane. This hypothesis is confirmed by the histopathological studies of Vogt * on 
the line of Stahli. 

The present case, and perhaps Koby’s “ case, must therefore be included with 
the unclassified forms of hereditary dystrophy of Bowman’s membrane. Future 
examinations in similar cases will provide a fuller explanation of this type of dys- 
trophy and aid in its eventual proper classification. 

Mario bE Vincentus, M.D. 
Via Enrico Pessina (Museo), 90 
Naples, Italy. 

6. de Schweinitz, G. E., and Cowan, A.: An Unusual Corneal Lesion, Probably Congenital 
and Familial in Character: A Slit-Lamp Study, Am. J. Ophth. 16:7-11 (Jan.) 1933. 

7. Berardi, M., and Motolese, A.: Distrofia corneale ereditaria familiare con disepiteliz- 
zazioni recidivante, Boll. ocul. 17:711-728 (Sept.) 1938. 

8. Bucklers, M.: Uber eine weitere familiare Hornhautdystrophie (Reis), Klin. Monatsbl. 
Augenh. 114:386-397, 1949. 

9. Koby, F. E.: Sur la dégénérescence réticulaire superficielle de la cornée, Arch. opht. 
44:149-166 (March) 1927. 
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Annual Reviews 


NEURO-OPHTHALMOLOGY 


C. WILBUR RUCKER, M.D. 
ROCHESTER, MINN. 


URING the past year the number of published papers dealing with some phase 
of neuro-ophthalmology increased over that of preceding years. This is evi- 
dence neither of newly aroused interest in the field nor of any remarkable progress ; 
it is merely that more people are writing papers. In order that this review may be 
kept within prescribed limits, a number of reports of cases and articles of minor 
interest will be omitted. 
PERIMETRY 


Chamlin and Davidoff * emphasize that in the study of visual fields it is not 
enough to indicate a loss for one particular test object. In order that the depth of 
the loss in the defective region and the quality of the preserved field may be deter- 
mined, it is necessary that a series of graded test objects be employed. Unless 
targets are selected with a particular purpose in mind, much time may be wasted. 
These authors found it convenient to divide the field into three regions: central (0 
to 10 degrees), intermediate (10 to 25 degrees), and peripheral (25 to 90 degrees). 
For testing the peripheral portion of the field, they prefer the 2/330 white target ; 
for the intermediate and central fields the 1/2000 target is used. When a visual 
defect is present, its intensity must be designated by use of targets as large as 100/330 
or 40/330 if necessary. Once the quality of the defective field is ascertained, the 
better portion of the field is explored with small stimuli until the minimal stimulus 
is found. Several specific visual disorders are described, and a selection of test 
objects is recommended for each. The authors use a 2/2000 white target for 
measurement of the physiologic blind spot and for the detection of arcuate defects 
in glaucoma. They advise a 5/2000 red target for the discovery of minimal changes 
in retrobulbar neuritis. For suprageniculate lesions, they have found that the defect 
shows up best with 1/330 and 2/330 white targets. This reviewer is in hearty accord 
with their judicious selection of minimal test targets. These are certainly ideal for 
patients who are alert and cooperative. However, many patients who come for 
study of the perimetric fields are elderly or ill and their cerebral function is impaired. 
For them, slightly larger targets may elicit more reliable responses. 

Study of defects in the visual fields usually provides reliable information. Kling- 
ler and Condrau ? call attention to certain exceptions, noting that defects in the fields 
of vision that occur late in the course of brain tumor cannot be used for purposes of 
localization. Distant effects are particularly frequent in cases of internal hydro- 
cephalus caused by cerebral tumor. In their opinion, central scotoma is caused by 
pressure of the optic nerve against the bony optic canal or by vascular disturbance. 


1. Chamlin, M., and Davidoff, L. M.: Choice of Test Objects in Visual Field Studies, 


Am. J. Ophth. 35:381-393 (March) 1952. 


2. Klingler, M., and Condrau, G.: Lokalisatorisch irrefiihrende Gesichtsfeldsymptome bei 
Hirntumoren, Ophthalmologica 120:270-285 (Nov.) 1950. 
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The authors present four examples of false localizing signs. In the first case, a 
central scotoma and concentric contraction in the field of the left eye were noted in 
a patient who had meningioma of the parietal portion of the falx on the left side. In 
the second case, upper bitemporal hemianopsia was associated with a cerebellar 
astrocytoma. In the third case, left homonymous hemianopsia occurred in the pres- 
ence of a meningioma of the falx that had arisen at the anterior third of the sagittal 
sinus. In the fourth case, right homonymous hemianopsia was associated with a 
meningioma of the middle third of the sagittal sinus. 

Binasal hemianopsia also lacks localizing value, as pointed out by Straub.* 

Three noteworthy reports of cases of bilateral homonymous hemianopsia have 
appeared during the past year. Each concerns involvement of both occipital lobes. 
Hoff and Seitelberger * report on a patient with vascular hypertension who suffered 
from a cerebrovascular accident associated with right homonymous hemianopsia that 
spared the macula, right hemiparesis, alexia, and impairment of sense for numbers. 
The clinical diagnosis was thrombosis of the left posterior cerebral artery. Eighteen 
months later a second thrombus caused a left homonymous upper hemianopsia with 
macular involvement. Visual agnosia and alexia and disturbance of attention were 
present. The clinical diagnosis of fresh encephalomalacia in the region of the right 
posterior cerebral artery was confirmed at necropsy. A photograph and a diagram 
of sections of the brain show clearly the old and the recent infarcts. 

Steiner ° reports the second case, that of a woman aged 57 who had vascular 
hypertension and who awoke one morning unable to see on looking up, down, or 
to either side, and unable to get around by herself. Central acuity was normal. The 
preserved central isles of vision were slightly less than 5 degrees in diameter and 
remained unchanged for several years. Steiner ruled out a functional loss by testing 
at several distances and obtaining consistent results. Necropsy was not performed, 
but the author states the opinion that occlusion of the calcarine branch of the 
posterior cerebral artery was present on both sides. 

Biemond * reports the third case, that of a woman aged 45 who had experienced 
hypertension for 10 years and before death had cerebral infarcts with regions of 
softening. She was confused and disoriented. The fields of vision were greatly 
restricted, but, unfortunately, the mental state of the patient did not permit accurate 
charting on the perimeter. Necropsy revealed regions of softening in the lateral 
part of both occipital lobes, which had resulted from bilateral spasm of the posterior 
cerebral arteries. On the right side softening extended to the occipital pole and 
involved only the upper part of the radiation. On the left side more extensive 
degeneration was present, chiefly in the middle (macular) part of the optic radiation, 
associated with degeneration of the macular part of the lateral geniculate body. A 
photomicrograph of a section through the right lateral geniculate body shows dis- 


3. Straub, W.: Uber die binasale Hemianopsie, Acta ophth. 30:229-252, 1952. 

4. Hoff, H., and Seitelberger, F.: Zur Klinik und Pathologie der doppelseitigen okzipitalen 
Herderkrankungen, Wien. klin. Wehnschr. 63:621-623 (Sept. 7) 1951. 

5. Steiner, A. A.: Homonyimous Hemianopia, Bilateral with Macular Sparing, of Vascular 
Origin, Am. J. Ophth. 34:1170-1173 (Aug.) 1951. 
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turbance of cells in its medial part, and a section of the left lateral geniculate body 
shows loss of cells in the central portion. This observation confirms the earlier 
experimental work of Brouwer and the concept of Gordon Holmes and is a signifi- 
cant contribution to the anatomy of the visual pathway. 

A rare complication that occurred in the course of a major surgical operation is 
reported by Wortham, Levin, and Wick.’ This consisted of bilateral inferior alti- 
tudinal anopsia, which occurred during or immediately after thoracoplasty. The 
authors state the opinion that the loss of vision was the result of changes in the visual 
cortex of the superior lip of both calcarine fissures, caused by anoxia. Slight improve- 
ment in vision occurred during the 10 months that the patient was under observation. 

The effects of occipital lobectomy form the subject of a comprehensive study 
from Paris.* A review of previous publications is followed by a report of five cases. 
The authors found that lobectomy produces homonymous hemianopsia, with a band 
of visual field encroaching on the half-fields that ought to be blind. The macula is 
included in this band, an effect attributable to overlapping of the two half-fields. 
Accompanying charts of the visual fields show the overlapping portions to be some- 
what incongruous, an incongruity that, appearing as it does in proved cases of 
occipital lesions, might entitle a skeptical critic to question the accuracy of the peri- 
metric studies on which the paper is based. 


OPTIC CHIASM 


Of the numerous lesions that occur in the region of the optic chiasm, meningioma 
may cause the greatest difficulty in early diagnosis. Joy * summarizes the salient 
features of this variety of tumor and reports a case. The patient, a woman aged 62, 
lost almost all sight in her left eye during a period of three or four days. Pain and 
tenderness on movement of the left eye appeared at the same time and persisted for 
several weeks. Examination three weeks after the onset disclosed pallor of the 
temporal portion of the optic disk. The right eye appeared normal, and its acuity 
and perimetric fields were normal. Roentgenograms of the skull and orbits failed 
to disclose any evidence of disease. Complete general and neurologic examinations 
revealed no abnormalities. A tentative diagnosis of retrobulbar neuritis was made. 
The patient was not seen again for two years. At the end of that period the left eye 
was completely blind and the right eye was normal. Three months later, vision of 
the right eye became impaired, the temporal field) was contracted 15 degrees, and a 
small scotoma was demonstrated at the temporal side of the point of fixation. Roent- 
genograms failed to reveal any change in the cranial bones. After another two 
months visual acuity had decreased to 4/200. Angiograms disclosed elevation of 
the first portion of the anterior cerebral artery on the right side. A diagnosis of 
meningioma was made and was confirmed at operation. Part of the tumor was 
removed. Two months after surgical intervention, vision of the right eye was 
20/20, and the field of vision was nearly normal. Vision remained normal during 
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the year that elapsed up to the time of the report. Joy emphasizes the slow-growing 
nature of meningiomas, even after they recur, and points out that angiography may 
be of great help in diagnosis. 

In a concise report Alport '® describes a similar problem. The patient was a 
woman aged 46 whose left eye had gradually become nearly blind during the preced- 
ing three years. For one year vision of the right eye had become progressively more 
blurred. The field of the left eye consisted of a small nasal isle; temporal contrac- 
tion was demonstrated in the field of the right eye on testing with minimal stimuli. 
The asymmetric bitemporal hemianopsia indicated a lesion at the optic chiasm. 
Roentgenologic examination of the head showed no evidence of disease. On the 
basis of study of the visual fields alone, transfrontal craniotomy was carried out, 
and the neurosurgeon found a meningioma that was anterior to the chiasm and that 
involved both optic nerves. 

From Spain" comes the report of an interesting case of rapidly developing 
blindness caused by bleeding into a tumor of the pituitary gland. The patient, a 
man aged 44, had a pituitary adenoma that had been treated with x-rays. He com- 
plained of sudden retrobulbar pain accompanied by bitemporal hemianopsia. Rapid 
progression of the visual loss occurred during the next five days, and only the nasal 
half of the field of the left eye was spared. At operation, an intramural hematoma 
was found within an eosinophilic adenoma of the pituitary. Rapid improvement in 
vision occurred after removal of the hematoma and adenoma. The authors state the 
opinion that the hemorrhage may have been the consequence of the x-ray therapy. 

A report from France '* deals with diagnostic problems as they relate to lesions 
of the optic chiasm. The authors suspect compression of the pregeniculate intra- 
cranial optic pathway not only in the presence of bitemporal hemianopsia but also 
with central scotoma, horizontal hemianopsia, or lateral hemianopsia. As diagnostic 
aids, they utilize roentgenography of the skull, carotid arteriography, and ventricu- 
lography. They describe the case of a man aged 27 who, after an acute infectious 
episode, had optic nerve atrophy and lost the upper and central portions of the 
visual fields. Their preoperative diagnosis was chiasmal arachnoiditis, but at opera- 
tion a hypophyseal adenoma was discovered. No return of vision was noted after 
removal of the tumor. In another case, that of a man of similar age, bilateral central 
scotoma was present without peripheral contraction of the visual fields. Roentgeno- 
logic examination revealed that the sella turcica had preserved its regular contour. 
As in the previous case, chiasmal arachnoiditis was suspected, but an adenoma of 
the hypophysis was found at operation. The authors also report three cases of 
meningioma—one with right lateral hemianopsia, one with inferior altitudinal hemi- 
anopsia, and one with central scotoma in the left eye and, later, contraction in the 
superior temporal quadrant of the right eye. In these three cases are demonstrated 
some of the various defects in the fields that may be produced by meningiomas aris- 
ing in the region of the chiasm. 


10. Alport, B.: Suprasellar Meningioma: Report of a Case, Am. J. Ophth. 34:1029-1031 
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Chiasmal arachnoiditis continues to attract more attention in the published litera- 
ture than its rare occurrence merits. Four articles concerned with it have come to 
a.tention during the past year. Dickmann, Cramer, and Kaplan ** review much of 
the literature on opticochiasmatic arachnoiditis and discuss its underlying pathologic 
disturbances. They do not consider leptomeningitis as the lesion producing the loss 
of vision but state that the basic cause is a disturbance of capillary permeability result- 
ing from reflex vasodilatation which produces exudative and cicatricial reactions. 
Endocrine and allergic disturbances have been found to be the principal predisposing 
factors. Other factors are cranial trauma, sinusitis, virus infections, syphilis, and 
tuberculosis. After adhesive processes have formed, surgical treatment may be of 
value through liberation of the optic pathways from the imprisoning leptomeningeal 
membranes, a procedure which may arrest the optic atrophy. On 19 of 47 patients 
who had operations, follow-up studies were made. Vision improved after operation 
in six of them. The authors stated that ideal treatment should aim at correction of 
the neurovascular disturbance that is the cause of the exudate, adhesions, and 
membranes. 

Yuhl and Rand ** report a case of tuberculous opticochiasmatic arachnoiditis in 
a Mexican laborer aged 25 who had incurred tuberculous meningitis. The patient 
improved after a long illness and extensive therapy. Nine months after the onset 
optic nerve atrophy was noted, together with rapidly progressing bitemporal hemi- 
anopsia. At operation, the optic chiasm and optic nerves were found to be surrounded 
by matted adhesions arising from the leptomeninges. These were divided and the 
chiasm and optic nerves liberated. Vision and visual fields returned to normal, but 
within six months the patient died of disseminated tuberculosis. The authors state 
that this case is important in that the cause of the arachnoiditis was demonstrated, 
whereas in many cases the etiologic agent remains obscure. 

Another case in which the cause of the arachnoiditis was thought to be known 
is reported by Marsico.'® His patient, a man aged 38, after an injury of the forehead, 
lost consciousness but next day was able to work. Four days later headaches, visual 
disturbances, and papilledema appeared and then soon passed away. After eight 
months of relative well-being, severe headaches, postneuritic optic nerve atrophy, 
restriction of visual fields, and diminished vision were noted. The patient refused 
to undergo operation. Cranial trauma is offered as the explanation. 

After noting that in the majority of cases of opticochiasmatic arachnoiditis 
described in the literature cures are alleged to have been produced by operation, 
Lakatos '* describes a case in which cure was effected by conservative management. 
In his case it was uncertain whether the causative agent was trauma or ethmoiditis. 
He states that a greatly constricted field was restored to normal by use of mercury 
ointment, thiamine, and parenteral injections of protein. 
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OPTIC NERVES 


An extensive survey of the causes of optic neuritis has been conducted by Car- 
roll,’7 who reports on 240 patients he has seen during the past 15 years; excluded 
from his report are cases of amblyopia caused by tobacco and alcohol. He classifies 
optic neuritis according to cause into three major groups, of approximately equal 
sizes: (1) optic neuritis associated with disease of adjacent structures, toxic agents, 
infections, Leber’s disease, or vascular disease ; (2) optic neuritis caused by multiple 
sclerosis or allied neurologic disorders, and (3) optic neuritis the cause of which is 
unknown. In the evaluation of therapy of optic neuritis associated with multiple 
sclerosis, it is important to know the course of the disease without treatment, 
although any controlled series is likely to be small because most patients want treat- 
ment and their physicians want to treat them. In the usual course of optic neuritis, 
after the onset of blurred vision, the sight frequently becomes worse for a few days, 

remains stationary for a period, and then begins to improve regardless of therapy. 
There is no specific treatment for multiple sclerosis. Carroll is not convinced that 
optic neuritis is benefited by use of typhoid vaccine, histamine, or antihistaminic 
agents. He considers it worth while to put the patient in the best possible health ; 
for this purpose, vitamins and adequate rest are helpful. This reviewer has come 
to the same conclusion. 

A somewhat similar survey is reported by Cordes,’* who reviews the common 
| and uncommon causes of optic nerve atrophy in infancy, childhood, and adolescence, 
q dividing the cases into groups according to whether the atrophy was primary or 
secondary or attributable to retrobulbar neuritis. He also lists the heredofamilial 
diseases that produce optic nerve atrophy. In discussing each type, he cites one or 
two pertinent and well-chosen references. His own contribution is a survey of the 
etiologic factors responsible for optic nerve atrophy in 81 patients, of ages ranging 
from 6 months to 16 years, encountered at the University of California Hospital 
during a 30-year period. Of these, 43 had primary optic nerve atrophy, 32 had 
) secondary optic nerve atrophy, and in 6 atrophy was the result of retrobulbar neuritis. 
The most frequent causes of optic nerve atrophy of all types were hydrocephalus 
(11 cases), neoplastic disease (10 cases), and congenital syphilis (9 cases). Other 
etiologic factors included cranial trauma, congenital optic nerve atrophy, cerebral 
aphasia, birth injury, congenital osseous dysplasia, osteomyelitis, hemorrhage, toxo- 
plasmosis, spasmodic cerebral palsy, subdural hematoma, encephalomyelitis, oxy- 
cephaly and scaphocephaly, Leber’s disease (hereditary optic atrophy), meningitis, 
and lead poisoning. 


Optic neuritis with complete recovery occurred in the exanthematous phase of 
measles in two cases reported by Capolongo.'® The author suggests that the patho- 
genesis may be related to neurotropism of the virus of measles. 

Another case of visual loss in measles is reported by Whiting.*° His patient was 
a 6-year-old girl who had retrobulbar neuritis in one eye only and made a complete 
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recovery. When the optic nerves are affected in measles, the involvement is usually 
bilateral. 


An unusual case of optic neuritis is reported by Bonynge and Von Hagen ** in 
a girl aged 14 who had involvement of the central nervous system during the course 
of an attack of infectious mononucleosis. The optic disks were edematous, and 
there were pain on motion of the eyes and tenderness to palpation. The fields of 
vision contained large central scotomas and were constricted peripherally. Treat- 
ment with dimercaprol (BAL) and aureomycin was used, and recovery was com- 
plete in three months. 

Scott *? gives a brief, but adequate, account of neuromyelitis optica, emphasizing 
that atypical, abortive forms occur in which the prognosis is much more favorable 
than reports in the literature would indicate. These favorable cases are those in 
which bilateral optic neuritis is present but in which signs of myelitis are minimal. 
He is convinced that neuromyelitis optica is an infective condition and that it is not 
the same as multiple sclerosis. 

Two cases of bilateral transverse optic neuritis in which the course seemed to be 
shortened by use of cortisone are reported by Smith.** One patient had involvement 
of the spinal cord in addition to optic neuritis (neuromyelitis optica) and recovered 
good vision in about a month. The other patient had only optic neuritis and recov- 
ered in two weeks. The author notes that the improvement may have been coinci- 
dental but states that further trial of cortisone is warranted in similar cases. Recovery 
in these two cases seems to have been somewhat faster than usual. On the other 
hand, associates of this reviewer, after a trial of cortisone in approximately 12 cases 
of optic and retrobulbar neuritis, concluded that the drug had no demonstrable effect 
on the expected course of the disease. 

Cetner ** reports a case offering further evidence that cortisone is not effective 
in optic neuritis. His patient, a spinster aged 70, became blind within a few days 
from bilateral optic neuritis while taking 100 mg. of cortisone daily for rheumatoid 
arthritis. The cause of the papillitis could not be determined. The sedimentation 
rate of erythrocytes was increased. No evidence of temporal arteritis was noted. 

In a discussion of the syndrome of compression of the intracranial portion of 
the optic nerve, Desvignes ** notes that the earliest symptom is diminished vision, 
in the form either of central scotoma or of concentric contraction. Typically, optic 
atrophy is present on the affected side and papilledema on the opposite side, but 
bilateral papilledema may be present. The most frequent cause is tumor, particularly 
a meningioma arising on the lesser wing of the sphenoid bone, on the tuberculum 
sellae turcicae, or in the olfactory groove. Other possible causes are aneurysm of 
the internal carotid artery, arachnoiditis, and serous meningitis with arachnoidal 
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cyst. A tumor at a distance may produce compression of the optic nerves by means 
of dilatation of the third ventricle. It is probably logical to regard compression of 
the nutrient arteries of the nerve as the immediate cause of the disturbance. 

A blow on the orbital rim may damage the optic nerve. Haemmerli ** reports 
the case of a man aged 22 who fell against a doorpost, striking his left shoulder and 
the rim of the orbit. No visible signs of trauma were noted. Instantly, a black haze 
appeared before the left eye, and after 37 hours the left optic disk was found to be 
swollen and the blind spot somewhat enlarged. During the following few days small 
hemorrhages and some edema developed in the retina and then disappeared. Visual 
acuity remained good. Ultimately, the left optic disk became slightly paler than the 
right. 

The effect of arteriosclerosis on the optic nerves is considered by several writers. 
Parin ** gives an extensive review of the literature and reports two cases. He states 
that the ocular disturbance may be sudden or insidious and that the visual fields 
may show nasal or horizontal hemianopsia or concentric contraction. In acute cases, 
transient papilledema may be present, whereas optic nerve atrophy usually occurs 
in chronic cases. The pathogenesis is partly mechanical pressure by the sclerotic 
vessels and partly circulatory ischemia. The latter factor exerts the greater influence. 

Berkson ** reports the case of a woman aged 82 who became blind in both eyes 
as a result of arteriosclerotic involvement of the optic nerves. She exhibited the 
cupping and atrophy of the optic disks characteristic of pseudoglaucoma (cavernous 
optic nerve atrophy). This unfortunate outcome is rare. 

The syndrome of temporal arteritis is characterized frequently by grave ocular 
complications—sudden loss of vision and ischemic edema of the papilla—followed 
later by optic atrophy. In considering this disease, Bessiére and Julien ** state that 
no visual improvement has been known to occur. Treatment has been unsuccessful. 
Amelioration of pain has been obtained by resecting the affected temporal artery. 
The authors report four cases, illustrate a section of a temporal artery involved in 
this disorder, and present an extensive bibliography. 

The effect of malnutrition on the optic nerves has received an unusual amount 
of attention in articles published during the past year. Rodger *° studied 238 cases of 
nutritional amblyopia in former Far-Eastern prisoners of war. The average time 
of onset of the visual loss was 11 months after capture. The onset was sudden, 
preceded by a few weeks of retinal teichopsia. In the initial stage the central scotoma 
was larger than in later stages (10 degrees, as compared with 5 degrees). Most of 
the late scotomas were central, absolute, and step-edged. In two cases they were 
annular. The only change in the fundus was pallor of the disk. The amblyopia 
appears to be due to endogenous toxins that damage retinal ganglionic cells or their 
fibers. 
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Obal *! studied 39 cases of nutritional amblyopia in Germany in patients who 
had been prisoners of war in Russia. The general symptoms in recent cases are 
cachexia, diarrhea, generalized edema, polyneuritis, and hormonal disturbances. 
Blurring of vision occurs simultaneously in the two eyes and to an equal degree. 
Peripheral vision is not affected. At first there are small, negative paracentral 
scotomas, which coalesce within a few days or weeks to impair central vision and 
to form a relative central scotoma having a radius of 3 to 5 degrees for white and 
colored targets. Within some weeks or months, a small central isle of preserved 
vision, 1 or 2 degrees in diameter, appears in the middle of the scotoma. The sur- 
rounding scotomatous region condenses to a dense ring-shaped scotoma. Vision 
within the central isle may return to ability to distinguish small letters. Under 
adequate nutritional conditions, the ring scotoma breaks up into several small rela- 
tive scotomas, which persist indefinitely. Disturbances of sensation of color that 
accompany the disease are greatest for green and yellow and less for red, while 
sensation for blue usually is not impaired. Adaptation to dark is seldom affected. 
In cases of long duration temporal pallor of the disk and granulation of the macular 
area are usually present. 


In another article, Obal ** points out that transverse furrowing of the fingernails 
appears in severe malnutrition. This sign may be used to differentiate the central 
scotomas of nutritional amblyopia from scotomas due to other causes, such as infec- 
tions, toxins, or brain tumors. 

In a study of 24 cases of amblyopia caused by tobacco or alcohol or both, Brognoli 
and Citterio ** found that in many there was evidence of hepatic insufficiency, which 


probably was caused by the same substance as that responsible for the disease of the 
optic nerve. The authors give the opinion that lessened detoxicating power of the 
liver may play a role in the mechanism of toxic amblyopia. 

The visual loss in the tobacco amblyopia of pipe smokers may be caused by 
swallowed nicotine, which slowly upsets gastric function and leads to metabolic 
derangement, according to Leishman.** In cigarette smoking rapid absorption of 
nicotine into the blood stream occurs, accompanied by inhibition of diuresis. Pipe 
smoking does not produce this antidiuretic effect. 

Manschot and Hampe ** discuss the origin of hemorrhage into the optic nerves 
in spontaneous subarachnoid hemorrhages. Of 161 patients who had spontaneous 
subarachnoid hemorrhage, retinal hemorrhages were observed in 34 and papilledema 
in 25. This incidence is much smaller than that found in other publications on the 
subject. The retinal hemorrhages are caused by ruptures in retinal veins from 
venous congestion resulting from sudden closure of the central vein where it 
traverses the intervaginal spaces, and are intensified by overfilling of the central 
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retinal artery. Blood from the intracranial subarachnoid space is pressed through 
an open communication in the optic canal into the subarachnoid space of the optic 
nerve. The authors demonstrated the existence of an open communication by means 
of serial sections in three cases of spontaneous subarachnoid hemorrhage and also 
by means of suboccipital injection of gelatin mixed with India ink into the sub- 
arachnoid space of cadavers. The ink could be traced in serial sections through the 
entire length of the optic nerves. The subarachnoid space in the optic canal is 
largest on the lateral side of the nerve ; on the medial and lower sides it is distinctly 
smaller, and at the upper side the nerve is fixed to the dura. 

In a letter, Manschot ** points out how the findings and conclusions just noted 


differ from those of Walsh and Hedges,** published in an earlier article. 


PAPILLEDEMA 


The incidence of papilledema in 115 cases of cerebral tumor in Liitbeck, Germany, 
is reported by Boke.** Papilledema was present in 100% of cases of tumors of the 
fourth ventricle, in 70% of cases of tumors of the cerebellum and cerebellopontine 
angle, in 60% of cases of tumors of the parieto-occipital region and brain stem, and 
in 25% of cases of hypophyseal tumors. These figures are somewhat greater than 
those of recent studies reported in the United States, where facilities for early diag- 
nosis may be more readily available. 

Tumors of the spinal cord occasionally may be responsible for choking of the 
optic disks. Three such cases of tumor at the level of the lower thoracic and upper 
lumbar vertebrae are reported by Love, Wagener, and Woltman.** In two cases 
removal of the tumor was followed by improvement of visual acuity and relief of 
headache. In the third case, in which the tumor of the spinal cord was too extensive 
for removal, cerebellar exploration revealed leptomeningitis, and symptomatic relief 
followed exploratory operation on the cerebellum and x-ray therapy. The authors 
state that the rapid recession of choked disks in these cases suggests that the internal 
hydrocephalus and resultant papilledema were secondary to block of the circulation 
of the cerebrospinal fluid at the site of the tumor in the spinal cord. They point out 
that in cases such as these it always will be necessary to exclude the possible presence 
of a separate intracranial lesion. 

Five instances of papilledema were encountered among 106 cases of poliomyelitis, 
according to Weiman, McDowell, and Plum.*® The papilledema developed from 11 
to 48 days after the onset of the illness and persisted for an average of 60 days. 
The pressure of the cerebrospinal fluid was increased, and headache was present. 
Visual fields and visual acuity were normal. The authors suggest that the papille- 
dema may be part of a generalized edema of the central nervous system. 
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Hirntumoren, Klin. Monatsbl. Augenh. 118:113-133, 1951. 
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Papilledema occurred after an unusual surgical procedure in the case of a boy 
aged 13 reported from France.*! After diving into a swimming pool, the lad experi- 
enced progressive right hemiplegia, motor aphasia, and right homonymous hemi- 
anopsia. A diagnosis was made of thrombosis of the left common carotid artery. 
This condition was treated surgically by means of anastomoses between the central 
portion of the left common carotid artery and the peripheral portion of the internal 
jugular vein and between the peripheral portion of the common carotid artery and 
the central portion of the internal jugular vein. The hemiplegia subsided; the 
aphasia decreased, and the hemianopsia disappeared. Three weeks afterward the 
left optic disk was swollen 3 D. and the veins of the left retina appeared to contain 
arterial blood. On observation again, three months later, both disks were swollen 
3 D.; this condition persisted, with little change. Also present were bilateral exoph- 
thalmos and congestion of the vessels of the conjunctivas, both conditions being 
greater on the left side than on the right. 

Wagener,*? in a review article, discusses the use of the terms “optic neuritis,” 
“papilledema,”’ and “choked disk” and stresses the importance of adequate estima- 
tions of vision and visual fields in all patients who have edema of the optic disks. 
Only in this way can the correct diagnosis be attained. He reports instances of 
edema of the optic disks in three cases of encephalitis, the causes of which were, 
respectively, nonspecific encephalitis, lymphocytic choriomeningitis, and measles. In 
the first and third cases optic neuritis appeared to be the best diagnosis, and in the 
second the diagnosis was questionable. He states that it is logical to assume that 
any edema of the optic disk seen in a patient who has had encephalitis should be 
considered as optic neuritis until proved otherwise. 


PUPILS 


Lowenstein,** in an account of some of his own methods of examination for the 
early diagnosis of multiple sclerosis, notes that according to traditional teaching 
pupillary signs are rare in this disease. His personal pupillographic studies, how- 
ever, indicate that such signs are almost always present in cases of advanced disease 
and frequently appear early in the course. He presents four cases of early multiple 
sclerosis in which pupillary changes were evident in the form of difference in size 
of the two pupils and in the promptness of their reactions. He states that the dis- 
turbance in pupillary reaction gives the clinician an independent lesion that may be 
of aid in the diagnosis of this disease. 


A case of Adie’s syndrome is reported by Yourish.** The patient presented the 
classic signs, and the author records that instillation of 2.5% methacholine chloride 


41. Petit-Dutaillis, D., and Guillaumat, L.: Evolution ophthalmoscopique aprés anastomose 
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opht. 63:50-56, 1950. 
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(mecholyl chloride*) resulted in prompt contraction of the tonic pupil and in no 
contraction of the normal pupil. This test, first proposed by Scheie, is of great 
help in the confirmation of a clinical diagnosis of myotonic pupillary reaction. 

Two other cases of this syndrome are reported by Barré, Redslob, and Nord- 
mann.*® Their first case is of interest because the pupillary disturbance came on 
within the short period of 10 days. In their second case the pupillary disturbance 
apparently followed cranial injury. 

Rhythmic changes in pupillary motility are described by Werner ** in the case 
of a woman aged 74. For five days before she died, of uremia, cardiac hypertrophy, 
nephrosclerosis, and cerebral arteriosclerosis, she had been given a few small doses 
of morphine and barbiturates, during which time she had been unconscious. The 

pupils were contracted during apnea; when respiration began again, the pupils 

] dilated rapidly, became widest in midrespiration, and then decreased in size as the 

rate of breathing diminished. It was considered that the mydriasis was caused by 

anoxemia and the miosis by a lowered state of consciousness. 

Isolated internal ophthalmoplegia is reported by Holmberg ** in two cases of 
herpes zoster ophthalmicus. He considers that the process was localized peripherally 
to the parasympathetic fibers of the sphincter pupillae. 


OCULAR MOVEMENTS 


Two reports of congenital bilateral paralysis of the horizontal ocular muscles and 
\ of the face ( Moebius’ syndrome) have appeared during the past year. Stansbury ** 
reports a case in a boy aged 6 years who had complete functional loss of the sixth 
and seventh cranial nerves and partial involvement of the third, fourth, and fifth 
cranial nerves. He suggests that the cause is an agenesis or aplasia of certain motor 
nuclei in the brain stem but that the nature of the underlying process is unknown. 

The other case, reported by Marner,** is that of a boy aged 10 years who had 
| congenital bilateral paralysis in the region supplied by the abducens and facial nerves, 
with total failure of lateral ocular movements, limited vertical mobility of the eyes, 
and atrophy of muscles of the tongue. His conception of the process was the same 
as that mentioned by Stansbury. 


Lesions of the cavernous sinus cause a characteristic syndrome, consisting of 
unilateral involvement of the third, fourth, fifth, and sixth cranial nerves. Huber °° 
reports on 22 cases of this syndrome. Aneurysm of the internal carotid artery was 
the cause in 4 of these cases, thrombosis of the cavernous sinus in 2, and tumor in 16. 
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The tumors in seven cases of the last group were metastatic carcinomas. When this 
syndrome is produced by aneurysm, it begins with constant pain or numbness in the 
region supplied by the fifth nerve, and paresis of the ocular muscles soon develops. 
The homolateral optic nerve may become involved later, and erosion of bone usually 
is evident on roentgenography. The diagnosis may be confirmed by an arteriogram. 

A rare case of bilateral aneurysm in the cavernous sinus is reported by Alpers 
and associates.* This occurred in a woman aged 45 who two or three years previ- 
ously had experienced noise in her head, the symptoms persisting until six weeks 
before her present trouble. Five weeks before entrance into the hospital she experi- 
enced severe headache and complete ophthalmoplegia on the left side. Five days 
before admission headache and ophthalmoplegia appeared on the right side. Exam- 
ination revealed bilateral exophthalmos and ophthalmoplegia. A bruit was audible 
over the right side of the head. Arteriographic studies disclosed a fistula between 
the carotid artery and the cavernous sinus on the right side and a saccular aneurysm 
on the left. No surgical procedure was carried out. Movement returned spontane- 
ously to the right eye, but ophthalmoplegia persisted on the left. 

Paralysis of divergence was associated with increased intracranial pressure in 
five cases studied by Chamlin and Davidoff,** who were able to find reports of 10 
similar cases in the literature. In 8 of the total of 15 cases, a focal lesion was present 
in the posterior fossa. In nine cases the paralysis of divergence disappeared after 
relief of the increased intracranial pressure. In the authors’ opinion, their observa- 
tions argue against the existence of a true center for divergence. Perhaps they are 
correct, but I am not convinced, and | cling stubbornly to my own opinion, 
likewise based on clinical evidence, that there is such a center. 

Paralysis of divergence was also present in a case of polioencephalitis haemor- 
rhagica, of Wernicke, in a man aged 25, reported by Cogan.** The patient was 
severely cachectic because of an intestinal disorder, for which ileotransversostomy 
was done; multiple vitamin deficiencies had been present for several months. The 
pupils reacted to light but not to near stimulus. The patient improved after treatment 
with large amounts of vitamins, and five years later the only ocular anomaly was 
esophoria of a few degrees for distance. 


A study of the ocular symptoms in four cases of disease in the region of the 
corpora quadrigemina is reported by Schultz-Zehden.** The ages ranged from 7 to 
18 years, and choking of the optic disks was present in all. In three cases paresis 
of upward gaze was noted; in two cases disturbance in the pupils was observed, and 
in two cases defects in the field of vision were present. The lesions in the four cases 
were pinealoma, tuberculoma of the pineal region, fibroglioma originating in the 
roof of the aqueduct, and glioblastoma arising in' the pineal region. 
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Eareckson and Miller ** report a case of paralysis of the third cranial nerve with 
sparing of the pupil in a man aged 62 who had had diabetes mellitus and relatively 
mild diabetic retinopathy for seven years. The patient had had pain in the left eye 
for four days prior to the onset of the paresis. The fourth and sixth nerves were 
spared, and the condition cleared in about two months. Approximately three months 
after the onset of the paresis in the left eye, the right eye became involved in a 
similar fashion, and it, too, cleared spontaneously in about two months. Intracranial 
aneurysm at the circle of Willis was suspected at the time of the involvement of the 
first eye but was ruled out by an arteriogram. The lesions were probably hemor- 
rhages into the nuclei of the oculomotor nerves. 
In rare instances variable ophthalmoplegia may be caused by angioneurotic 
edema, as exemplified by the case of a woman aged 25 reported by Fry and 
° Schlezinger.*° The condition occurred irregularly and unpredictably and was 
: bilateral. Edema and ptosis of the lids were prominent signs, along with limitation 
of ocular rotation. The authors note that this disorder is rare and that differential 
diagnosis of variable ophthalmoplegia must include myasthenia gravis, parasellar 
intracranial aneurysm, thyropituitary endocrinopathy, and cyclic paralysis of the 
| oculomotor nerve. 
| Two unusual cases of myasthenia gravis are reported by Minton,*’ unusual 
because of the ages of the patients concerned, one patient being an 11-year-old girl, 
| the other a 73-year-old man. 

The ocular symptoms of myasthenia gravis are described by Fontaine,** who 
presents a review of 17 cases of his own. In his experience, the ocular muscles are 
always involved at one time or another, and in 50% of cases this is the mode of 
onset. The symptoms are, in order of frequency, ptosis, involvement of the orbicu- 
laris muscles of the lids, and involvement of the oculomotor muscles. The muscular 
weakness may be manifest only as a heterophoria. Fontaine states that accommo- 
dative difficulty deserves a place in the symptomatology of myasthenia, although he 
did not find the motility of the pupil to be impaired. The major characteristic of 
the symptoms is variability. They occur suddenly and last for indeterminate periods, 
while their intensity is related to the fatigue of the patient. The test with neostigmine 
is not certain when the disease is of long duration but is reliable when the disease is 
of recent origin. The irreversibility of the ophthalmoplegia after it has remained 
j fixed for some time suggests that prolonged inaction produces structural changes. 
; Kiloh and Nevin °* report five cases of progressive muscular dystrophy with 

early and predominant affection of the external ocular muscles. They suggest that 
the term “ocular myopathy” be applied to these and similar cases. In the literature, 
similar conditions have been termed “nuclear ophthalmoplegia,” but the authors 
doubt whether the evidence justifies this concept. 
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Hooper *° reports on the orbital complications that occurred in 58 of 500 cases 
of cranial injury. In 10 cases visual impairment caused by loss of accommodation 
was noted. Defects occurred in the visual fields in 27 cases; in 14 of these the 
initial loss of vision in one eye was complete. In three cases the loss took place after 
the first examination following injury. In one of these three cases it occurred within 
the first 24 hours; in the second case it appeared three days after injury, and in the 
third the eye became blind gradually during the six weeks following injury. Partial 
defects of the visual fields were extremely varied. Paralyses of extrinsic ocular 
muscles occurred in 19 cases, as follows, multiple paralyses being present in some: 
oculomotor nerve, 12; trochlear nerve, 2, and abducens nerve, 12. In all but one 
case in which the oculomotor nerve alone was injured impact occurred in the frontal 
region. In all but one case in which the abducens nerve alone was injured the impact 
was from the side. The oculomotor nerve is injured usually in the orbit or the 
sphenoidal (superior orbital) fissure. The abducens may be involved in this location 
or at the apex of the petrous pyramid. Diplopia may also be caused by displacement 
of the globe resulting from damage to the bony orbit. 


SYNDROMES 


The phacomatoses include tuberous sclerosis ( Bourneville’s disease), neurofibro- 
matosis (Recklinghausen’s disease), angiomatosis of the retina and cerebellum 
(Lindau-von Hippel disease), and nevus flammeus (Sturge-Weber syndrome). These 
are described in a compact, yet comprehensive, review by Kirby.** He lists 50 perti- 
nent references and discusses the similarities and dissimilarities that exist among 
the various lesions in these disorders. 

A detailed account of angiomatosis of the retina and cerebellum with a short 
historical review is presented by Saeb¢.°* He reports on a family in which five 
members in two generations suffered from the disease. Both eyes were affected in 
all cases. Therapeutic results of cautery to the retinal lesions were poor. The author 
describes the typical changes in the fundus as consisting of pairs of vessels, artery 
and vein, leading to angiomatous tumors. The vessels are large and irregular in 
caliber, and the color of the vein tends to approach that of the artery. Small white 
patches, resembling those of circinate retinitis, are seen. Stress is laid on the impor- 
tance of examination of the peripheral portions of the retina in all neurologic cases, 
for, although Saeb¢ does not say so, he correctly implies that in early stages small 
angiomas may be visible only at the far periphery, when the larger vessels still 
appear normal. The ease with which these lesions are overlooked may account for 
the high proportion of monocular involvement recorded in the literature. All the 
five patients described by Saebg had changes in the retina: in addition, three had 
cerebellar tumors, and one had a cyst of the epididymis. 

Moller °* presents a pedigree in which five verified cases of Lindau-von Hippel 
disease appeared in two generations, with four additional cases suggestive of the 
disease scattered over three generations. The inheritance appears to be that of an 
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irregular dominant. He emphasizes the variable clinical picture in this disorder and 
states that in some families angiomas form in the retina or cerebellum and in others 
they occur as cysts of the pancreas or kidney. 

A single case of this disorder is reported from France,** that of a man aged 30 
who had experienced headaches, nystagmus, and disturbed equilibrium. The optic 
disks were choked, but the retinal vessels appeared normal. A cystic angioblastoma 
was excised from the cerebellum. Three years later polycystic disease of the kidneys 
was found, and a year after that, when the patient complained of diminution of vision 
in the right eye, signs of retinal angiomatosis were noted. The left eye was normal. 
As pointed out by the authors, the presence of cerebellar tumor or visceral cysts 
demands that the fundus be examined minutely for possible early retinal angiomas. 

Djacos and Joannidés** present three cases of the Sturge-Weber syndrome. 
After reviewing many theories, they note that the pathogenesis of the disease remains 
obscure. In 80% of the cases, roentgenologic examination of the cranium discloses 
a characteristic picture, with shadows localized in the superficial cortex of the brain, 
especially in the occipital lobes, in the form of tortuous or parallel lines. On the 
basis of their gonioscopic studies, they conclude that the glaucoma in the Sturge- 
Weber syndrome must be due to excessive production of aqueous at the level of the 
choroidal angioma, because the angle of filtration is free and the head of pressure of 
the flow of aqueous is normal, proving the filtration system to be intact. 


MISCELLANEOUS CONDITIONS 


A noteworthy review of the ocular manifestations of multiple sclerosis is pre- 
sented by Wybar,®* who encountered retrobulbar neuritis in 25 of 91 cases. In 19 
of the 25 cases it was the first symptom of multiple sclerosis, preceding other symp- 
toms by an average of 8 years; the longest interval was 20 years. About half the 
patients recovered good vision (6/12 or better). In eight of the cases retrobulbar 
neuritis was bilateral. No optic nerve was affected more than once, and the author 
states that he knows of no case of recurrence being recorded. This is a startling 
statement. Because Wagener ™ is at present reviewing a series of cases of retro- 
bulbar neuritis associated with multiple sclerosis, he was requested to comment on 
Wybar’s statement. He finds evidence of acute recurrences in 5 of 39 cases of 
retrobulbar neuritis associated with multiple sclerosis. Of these, the recurrences in 
three were mild. In only two cases was the loss of vision intense, and in neither 
was the patient examined during the episodes of blindness, the evidence being based 
on the history as given by the patient. In nine other cases mild recrudescences 
occurred during the course of chronic retrobulbar neuritis, but these could scarcely 
be called “acute recurrences.” In light of this experience, it would appear that a 
recurrent episode of acute retrobulbar neuritis in a previously involved eye actually 
is a rare event, and Wybar’s experience is not unique after all. 
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Diplopia occurred in 28 of Wybar’s series of 91 cases of multiple sclerosis. In 
14 of these it was the first evidence of disease, preceding other manifestations by an 
average of four years. Nystagmus was present in 57 cases. In half of these the 
nystagmus was horizontal, occurring either alone or with vertical or rotary com- 
ponents. In most of the other half there was “ataxic” nystagmus, by which Wybar 
means internuclear ophthalmoplegia. He found this associated often with vertical 
nystagmus. The optic disks disclosed pallor in 23 cases. Localized sheathing of 
some of the retinal veins was present in nine cases, in all but one of which it was 
bilateral. This finding is especially gratifying to me, because it is the first 
published confirmation that retinal venous sheathing does occur in about 10% of 
cases of multiple sclerosis. To be found, it must be diligently sought through dilated 
pupils and in a darkened room. 

Wybar made a special study of the pupil in his entire series of 91 cases. Aniso- 
coria was present in 11, but in 7 of these the difference in size was only 0.5 mm. In 
19 cases slight sluggishness of the reflex to light was noted. For accurate study of 
the pupillary reactions, he used a method proposed by Stern in 1944, in which oscil- 
lations of the pupil are induced by a narrow beam of light. Abnormal pupillary 
reflexes were found by this method in half the entire series of patients with multiple 
sclerosis. In some the defect lay in the afferent conducting pathways, and in others 
it was in the complex efferent pathways. The significance of these minimal pupillary 
disturbances is yet to be evaluated. 

A splendid discussion of the syndrome of crocodile tears is presented by 
Chorobski.** Even his footnote on the origin of the term is fascinating. He includes 
a comprehensive review of the literature and several diagrams to indicate the pos- 
sible pathways involved. He presents one case, that of a patient who had facial 
paresis complicated by profuse lacrimation, or crocodile tears. Tearing appeared 
only when the patient took hot soup, and upset emotions with weeping caused tearing 
only on the nonparetic side. The condition disappeared spontaneously after a few 
months. As an explanation, the author suggests interaction of the adjacent auto- 
nomic and taste fibers of the facial nerve because of inadequate insulation during 
the period of recovery. 

It has generally been believed that the cornea has the property of receiving the 
sensation of pain, but not that of touch, although the evidence is not unequivocal. 
Cogan and Ginsberg,"’ in order to locate the representation of corneoconjunctival 
sensation in the central nervous system, studied a man who had a clear-cut syn- 
drome of thrombosis of the posterior inferior cerebellar artery. The sudden onset 
had been one week prior to the first observations. Findings were typical and included 
right-sided cerebellar ataxia, dysphonia, nystagmus, right-sided Horner syndrome, 
persistent hiccup, absence of sensations of pain and temperature with preservation 
of sensation of touch on the right side of the face, and anesthesia of the left limbs 
and the left side of the trunk. Examination of the eyes revealed that the cornea and 
bulbar conjunctiva of the right eye were anesthetic to all test objects, including those 
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for pain, temperature, and touch stimulation. From this it is inferred that sensation 
in the cornea and bulbar conjunctiva is represented in the brain stem with sensation 
of pain and temperature in the face. 

A study of photophobia is reported by Lebensohn.*® He concludes that photo- 
phobia may accompany a lesion in any region supplied by the ophthalmic division 
of the trigeminal nerve. It is manifest most frequently in disease of the anterior part 
of the eye but may accompany cranial injury, subarachnoid hemorrhage, meningitis, 
acromegaly, trigeminal neuralgia, or migraine. It is induced by constriction of the 
iris to light. The pupillary reflex to light becomes painful after the iris has been 
sensitized by trigeminal axonal reflexes that produce vasodilatation and hyperalgesia. 
This antidromic vasodilatation is dependent on the integrity of fibers of the tri- 
geminal nerve and vasodilator fibers whose cells of origin are in the Gasserian 
ganglion. It is alleviated by instillation of epinephrine, phenylephrine hydrochloride 
(neo-synephrine*® hydrochloride), mydriatics, and inhalations of trichloroethylene. 
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EXOPHTHALMOS ASSOCIATED WITH DISTURBANCES IN 
THE PITUITARY-THYROID AXIS 


Experimental Considerations. Dr. WitttaAm McK. Jerreries, Cleveland. 


A review of the problems involved in the study of exophthalmos in experi- 
mental animals, with a résumé of the findings derived from this type of investiga- 
tion up to the present time, was presented. After a brief discussion of the various 
agents which had been used to produce exophthalmos in animals and the reasons 
that guinea pigs have proved to be the most suitable subjects for this type of experi- 
mentation, the evolution of an accurate instrument to measure intercorneal distance 
in animals and a reliable technique for producing exophthalmos in guinea pigs were 
described. Studies of the mechanism of production of exophthalmos by injec- 
tions of pituitary extract were then reviewed. Several investigators have found 
that an increase in the content of fluid, fat, and connective tissue of the retro-ocular 
tissues is involved and that the fraction of pituitary extract containing thyrotropic 
hormone shows the greatest exophthalmic activity. Nevertheless, by the use of pitui- 
tary extract in which the thyrotropic factor has been almost, if not completely, 
inactivated by iodination, it has been shown that exophthalmic effects in guinea pigs 
cannot be attributed to activity of the thyrotropic hormone alone. Further studies 
of a similar nature have indicated that the production of exophthalmos is not 
directly related to the fat-mobilizing effects of pituitary extract. Other experiments 
have exonerated corticotropin (adrenocorticotropic hormone) and follicle-stimulat- 
ing hormone of any direct relationship. Hence, although the exophthalmic factor 
exists in close association with thyrotropic hormone in pituitary extract, it is not this 
hormone, and its true nature remains obscure. 


The Clinical Problem. Dr. Epwarp Rose. 


The author described briefly the ocular changes of Graves’s disease, with mention 
of their variability and the gradations of their severity. Lack of knowledge concern- 
ing the pathogenesis of these changes is indicated by the numerous theories which 
have been advanced, the more important of which he reviewed. He analyzed his 
clinical experience with a number of patients followed for long periods and from 
this experience drew certain inferences regarding the classification of the syndrome. 
This experience casts doubt on the acceptability of the separation of exophthalmos 
into thyrotropic and thyrotoxic types. The frequency of allergy in patients with 
this syndrome invokes the possibility of local tissue hypersensitivity of the orbital 
contents as a factor in its pathogenesis. He reviewed endocrine and other nonsurgi- 
cal methods of treatment and emphasized the difficulty of evaluating such therapeu- 
tic measures. 


The Neurosurgical Problems. Dr. Rupo_pH JAEGER. 


It is of practical interest that the neurosurgeon does not see cases of exophthal- 
mos in association with gross surgical disease of the hypophyseal area. Adenomas 
of the pituitary gland, destructive disease of this body from cancer or abscess, 
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tumors of Rathke’s duct, and tumors of the hypothalamic region do not cause prop- 
tosis. Only invading meningiomas or malignant tumors of the retro-orbital bone 
cause protrusion of the eyeball by their local congestion and mass increase of the 
periorbital and intraorbital structures. 

The neurosurgeon is concerned with (1) preservation of vision through the pre- 
vention of corneal ulcerations and opacities and (2) improvement in the patient’s 
appearance. The first may be effected by suturing the eyelids together over almost 
the full length of the lids after denuding the lid edges, care being taken not to dis- 
turb the puncta lacrimalia. Removal of the sutures after 10 days will leave the 
lids tightly grown together and assures the optimal condition for corneal healing. 
Since spontaneous recovery is often possible, this maneuver may preserve vision 
until time effects the cure, when the condition is otherwise inoperable. 

The second neurosurgical maneuver for the treatment of this deformity is intra- 

cranial decompression of the orbit by removal of its roof (Naffziger operation). 
‘ In severe cases this can easily be combined with removal of the lateral orbital wall 
(Kronlein operation), so that the maximum decompression possible is assured. 
When the proptosis is severe and shows no tendency to subside, this operation 
should be performed. It carries only a slight risk, and the cosmetic result is good. 
The operation may be performed on the two sides at the same time. 


Slides were presented showing (1) the technique of closure of the eyelids, and 

(2) a patient with malignant exophthalmos before and six and nine months after 

closing of the lids. Cure was spontaneous. The patient was elderly, and had high 

blood pressure and diabetes. The technique of intracranial decompression, with the 
| appearance of the patient before and after operation, was shown by motion pictures. 


The Ophthalmological Problem. Dr. EpmuNp B. Spaetu. 


From the standpoint of surgical therapeutics, it is necessary to differentiate the 
basic etiologic factors, that is, to consider whether there is a thyrotoxic or a thyro- 
: tropic factor, or whether possibly both factors are present. Ocular signs and symp- 
toms of the thyrotropic state can quite properly be called pituitary exophthalmos. In 
. cases with the characteristics of both a thyrotoxic and a thyrotropic state, the thy- 
roid dysfunction, if that is present, fails to depress pituitary secretion ; as Herman 
[| said, “Obviously, these cases will present the most therapeutic problems.” These 
three states have different surgical indications, which are not related wholly to 
i degrees of severity in the basic disease. They are essentially different diseases. 
| The fundamental pathologic process in the orbit for the production of exophthal- 
: mos is of significance. In thyrotropic exophthalmos the involvement of the eye, in 
1 : its progression, is entirely dissociated from a thyrotoxicosis. By reason of the dis- 
turbed balance of the hormones, faults in water storage occur. Because of the con- 
fined nature of the orbital space, this may have particularly disastrous consequences 
in that the exophthalmos may progress inexorably. Thyrotropic exophthalmos is 
associated with discomfort. Pain, discomfort, lacrimation, photophobia, and diplo- 
pia frequently occur. Patients with this type of exophthalmos often consult an 
ophthalmologist first. He may find periocular edema, chemosis, and injection of 
the conjunctivas. Absence of lid spasm permits free eversion of the lids, and the 
degree of proptosis is more real than apparent. Often, a thick ridge of edematous 
tissue projects, like a finger, toward the inner canthus. Actually, in thyrotropic 
exophthalmos, the eyes, not the basic disease, seem to present the major therapeutic 
problem. 

Thyrotropic exophthalmos is always a serious condition—it is not only difficult 
to diagnose, but equally difficult to treat. To illustrate, in a recent patient not only 
is the disease rw quiescent, but he is in a lamentable condition. The right eye was 
enucleated for absolute glaucoma due to massive x-ray therapy, given because of a 
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faulty diagnosis of retrobulbar neoplasm; the left eye is now immobile, as a result 
of the muscle degeneration, and presents secondary glaucoma, though stabilized with 
miotics, and the lids are united in permanent intermarginal tarsorrhaphy. 

Before the consideration of local surgical measures, that is, surgery with the sole 
purpose of saving the eye, other therapeutic procedures available must be briefly 
discussed. These are, first, the administration of thyroid to decrease the output of 
thyrotropic hormone by the pituitary, and, second, the modification of the metabol- 
ism of the hormone-producing cells of the pituitary, as by x-ray therapy, in an 
attempt to decrease the output of this hormone. Neither is the ophthalmologist’s 
problem, but both are procedures to be used alone or as a part of the total treat- 
ment. For example, simple tarsorrhaphy will prevent damage to the cornea in a 
severely proptosed eye, regardless of the type of exophthalmos, but neither tar- 
sorrhaphy nor orbital decompression may be sufficient to save the globe in a case 
of steadily developing intraorbital pressure. The exophthalmos may become so 
severe, even before the globe is endangered from corneal perforation, as to cause 
marked permanent degeneration of the orbital muscles, swelling of the optic nerve, 
and retinal detachment. Long-standing edema may destroy ultimately all orbital 
muscle tissue, terminating in degeneration and in ocular immobility. A common 
finding in these cases, frequently confusing as to diagnosis, is the monocular nature 
of the exophthalmos early in the course of the disease. This finding may result in 
a faulty diagnosis of unilateral retrobulbar neoplasm or pseudotumor. 

The surgical technique for correction of the oculomotor paralyses is well under- 
stood. Resections are to be performed upon the paretic muscles. The sequence of 
surgical procedures is a bit more exacting. The basic muscle degeneration charac- 
teristic of this condition makes operation upon the conjugate yoke muscles in the 
form of recessions unwise, in fact, rather ineffective. 

The stationary exophthalmos of arrested thyrotoxicosis, or of severe stationary, 
and nonmalignant, thyrotropic exophthalmos, is perhaps largely cosmetic in its 
demands. It may, however, be otherwise. The progressive type of malignant 
exophthalmos has an essential surgical aspect. It may be not only eye-saving, but 
even life-saving. Such a condition is frequently a tragic affair and demands both 
surgical and medical therapy, which frequently is heroic in extent. 

The surgical treatment of lagophthalmos, and this is frequently applicable also 
to stationary exophthalmos requiring surgery for cosmetic reasons, is the classic 
levator recession of Goldstein. This operation attacks the condition on the same 
anatomical grounds as those used for correction of paralytic ptosis. It is ideal in 
quiescent cases. The levator is detached from the tarsal plate and recessed postero- 
ward as it lies above the superior rectus muscle, and below the septum orbitale, 
permitting a lengthening of that portion of the lid anterior to the new detachment 
of the levator to the orbicularis and fascia. One can easily achieve a recession of 
any amount up to 10 mm. The operation may be performed through the skin sur- 
face or through the conjunctival surface, as one wishes. It seems that the opera- 
tion, when done through the conjunctival surface, has a bit less postoperative 
reaction. 

In some cases stationary exophthalmos, when unaccompanied by lid spasm, can 
be treated by a surgical procedure which is somewhat easier and which has a much 
shorter period of necessary hospitalization. This is the use of the buried silk suture 
of Axenfeld. It is a simple procedure and should correct a moderate degree of 
involvement. Braided white silk is to be used, and one must be meticulous as to 
surgical asepsis. I have had failures with this operation in several instances because 
of a stitch abscess. Such a complication will nullify the entire operation and make 
necessary removal of the suture. 
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Mention must be made also of the angle.tarsorrhaphy of Wheeler. It is especially 
valuable in that one can adjust the surgery necessary for corrections of the upper 
and lower lids to dissimilar degrees, depending upon which of the two needs more 
correction. 

The surgical correction for the thyrotropic form of exophthalmos is essentially 
that of orbital decompression. Cases are not uncominon in which a combination of 
the various surgical procedures is to be seriously considered. By this is meant the 
simultaneous use of a levator recession, for instance, and an angle tarsorrhaphy, or 
a levator recession and an orbital decompression, or the decompression of the orbit 
combined with angle tarsorrhaphy. Occasion has been found to utilize all three of 
these possibilities. 

Much has been written about the transfrontal decompression. This is not for 
my consideration. The subzygomatic decompression, as outlined by Shugrue, is a 
satisfactory procedure. The orbitotomy of Kroénlein is not necessary. In the Shugrue 
technique, one must be certain not to enter the cranial cavity, through the sphenoidal 
bone or to injure the maxillary nerve at the lower part of the operative field. The 
purpose of an orbital decompression, as Herman stated, “is to relieve edema and 
congestion in the orbit, and thereby to restore adequate drainage of the extraocular 
tissues as well.” 

Malignant exophthalmos, as such, can be satisfactorily treated with the Shugrue 
orbital decompression. No treatment other than orbital decompression is successful 
in this serious situation. In my experience, there is no great difference in the 
results obtained with the transfrontal approach and the uncapping of the roof of the 
orbit as it lies in the frontal fossa, and those with the subzygomatic approach and 
orbital decompression, as just described. 

Cases have been presented in which a transfrontal-orbital decompression has 
been done on one orbit and a subzygomatic decompression on the other. There 


seemed to be no difference in the degree of correction obtained. 

In summary, the surgical procedures which have to do with the ocular mani- 
festation of thyroid dysfunction are essentially four: (1) a levator recession; (2) 
an angle tarsorrhaphy; (3) treatment of the muscle disturbance, with the usual 
sequence of necessary surgical procedures for this condition, and (4) orbital decom- 
pression, when indicated. 


DISCUSSION 


Dr. Georce F. J. Kerry: It is not quite clear to me just what Dr. Jaeger has 
done. From the picture, it is evident that the skull was opened on the right side 
and that the right orbital roof was partially removed. The picture further showed 
improvement in the position of both eyes. I should like to know whether both 
orbits can be reached from the one side, or whether this patient had two separate 
operations. 

Dr. Rupotpu JAEGER: He had a second operation. One may do the operation 
on the two sides at the same time, but this man had two operations. 

Dr. Francis Heep Apter: This is one of the clearest expositions of an 
extremely difficult subject that I have heard or read; but, perhaps because of its 
clarity and honesty, it takes away one of our secure diagnostic props. The work 
of Mulvaney made us confident that we had a means by which we could differentiate 
so-called thyrotropic exophthalmos and thyrotoxic exophthalmos, and thereby aid 
the clinician in deciding in what cases it was admissible to do thyroidectomy and 
in what cases it was probably wise to withhold surgical treatment. 

Dr. Rose has pointed out that there is not a sharp line of distinction between 
these two types of exophthalmos, and that the basal metabolic rate may be elevated 
in both—in fact, generally is. We have been led to suppose that the cases of thyro- 
tropic exophthalmos were characterized by edema of the lids and conjunctiva, 
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rapidly increasing exophthalmos, and frequently associated paralysis of the ocular 
muscles. In unilateral cases the paralysis of the affected eye generally concerns the 
muscles of upward gaze. As ophthalmologists, we have a particular problem in 
having to separate these cases of unilateral, so-called thyrotropic exophthalmos 
from cases of orbital tumor, and also from cases of so-called chronic orbital myositis, 
described by Dunnington, Berke, and others. I have always suspected that the 
last-mentioned disease is, in reality, due to thyrotropism. To abolish these two 
clean-cut entities, even though cases are seen which fall between the two extremes, 
will make it more difficult for the ophthalmologist to give an opinion as to the cases 
in which the condition will progress if thyroidectomy is done. Nevertheless, we 
have to face facts, and I hope that before long those who have been working on 
this problem will have something better to substitute than Mulvaney’s scheme, 
which it now appears does not have too firm a footing. 

Dr. Irvinc H. Leopotp: The orbital tonometry of Copper has been suggested 
as helpful in the differential diagnosis of these conditions. Have any of the panel 
of discussers had personal experience with this diagnostic tool? 

Is there a difference in incidence of malignant exophthalmos after the use of 
propylthiouracil, radioactive iodine, or thyroidectomy for control of signs of an 
overactive thyroid? 

Dr. ALFRED CowANn: It is known that persons with exophthalmos often go 
blind with glaucoma. Of course, the glaucoma is secondary. In spite of this, we 
never hesitate to use cycloplegics in cases of proptosis or exophthalmos. Perhaps 
some one can explain why glaucoma is not produced in these cases. 

Dr. WitttAM McK. Jerrerres: I appreciate the referral of these clinical 
questions to me, since my experience with exophthalmos has not been confined 
entirely to guinea pigs. 

My colleagues and I also have encountered unpredictable effects in these 
patients. I have seen three treated with radioactive iodine. One was a man aged 
approximately 40, with proptosis, chemosis, ophthalmoplegia, and moderate hyper- 
thyroidism, who had a basal metabolic rate of + 40%—a classic picture of “malig- 
nant exophthalmos.” After receiving radioactive iodine therapy, he failed to return 
to the clinic for about six months, at which time he had the classic features of 
myxedema ; yet his eyes were greatly improved. Hence, the fact that the occurrence 
of myxedema in these patients is not invariably detrimental to their ocular status 
suggests that the behavior of the thyrotropic hormone is not the whole story. 
Nevertheless, a sufficiently large number of patients with ophthalmopathic Graves’s 
disease have experienced aggravation of their exophthalmos upon becoming hypo- 
thyroid to indicate that it is best to avoid this development. The other two patients 
who received radioactive iodine therapy in our clinic experienced improvement in 
their ophthalmopathy, but I have heard of one patient so treated elsewhere whose 
eyes subsequently became worse. ; 

Subtotal thyroidectomy seems to be the therapy most likely to be followed by 
worsening of the eyes, so that it is generally considered to be contraindicated in 
cases of exophthalmos. The administration of antithyroid drugs, such as propyl- 
thiouracil, which increase stimulation, theoretically would not be good for the eyes, 
and there have been reports of aggravation of ophthalmopathy while patients were 
receiving them. Hence, we agree with Dr. Rose in preferring to use a combination 
of potassium iodide and thyroid in treating patients with Graves’s disease. 

The reports that practically every patient experiences an increase in prominence 
of the eyes after subtotal thyroidectomy might be explained by a concomitant gain 
in body weight. Unfortunately, these changes in eye measurements in human sub- 
jects have not been correlated with the body weight. It is possible that the slight 
increase in prominence of the eyes under such circumstances may be a manifesta- 
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tion of better general nutrition rather than a result of increased pituitary stimula- 
tion. In none of the patients so followed in these reports did severe ophthalmopathy 
actually develop. 

We tried cortisone in a dose of 100 mg. daily for two weeks in one patient 
with ophthalmopathic Graves’s disease, without appreciable effect. Other workers 
have encountered similar disappointments with corticotropin and cortisone aiter the 
initial encouraging reports. These two hormones, therefore, do not appear to be 
significant additions to therapy in this puzzling clinical picture. 

Dr. Epmunp B. SeaetH: To answer Dr. Cowan’s question relative to “the 
reason for the onset of secondary glaucoma, in these conditions” I should like to 
defer to Dr. Mann in her analysis of ocular pathology in exophthalmos. I think 
her explanation is reasonable. She likened it to the secondary glaucoma from orbital 
conditions associated with venous conditions, the fibroses, pulsating exophthalmos, 
and pseudotumor. This is not the secondary glaucoma resulting from a perforation 
of the globe. In such a situation anything may occur. Dr. Mann’s thought was 
that the glaucoma was due to closure—slow, inexorable and progressive—of the 
major venous channels in the orbit, as represented by the vortex veins. This is the 
only answer I have. 
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Obituaries 


RICHARD GORDON SCOBEE, M.D. 
1914-1952 


Richard Gordon Scobee died of coronary occlusion at his home in St. Louis on 
Sunday evening, June 22, 1952, at the age of 37. 

He was born in Sherman, Texas, on Nov. 14, 1914, and soon moved to El Paso, 
where he spent most of his boyhood years. Later he moved with his parents to 
Houston, Texas, and attended Rice Institute, receiving an A.B. degree from that 
school in 1935. He then entered the University of Texas School of Medicine at 
Galveston and graduated with the degree of Doctor of Medicine in 1939. A year’s 
rotating internship was served at the Methodist Hospital in Fort Worth, Texas, 
before he came to St. Louis in July, 1940, for his specialized training in ophthal- 
mology. Finishing his resident training in ophthalmology at Washington University 
School of Medicine and Barnes Hospital in July, 1942, he was appointed to the 
full-time teaching staff as assistant in ophthalmology at Washington University. 
In September, 1943, he was granted a leave of absence to enter the Air Force of the 
United States Army. He was assigned to the Department of Ophthalmology of the 
School of Aviation Medicine at Randolph Field, Texas, where he served until he 
was placed on inactive duty in September, 1945. Returning to St. Louis, he was 
appointed an instructor in ophthalmology and the director of graduate training in 
ophthalmology at Washington University School of Medicine. He was advanced 
to the rank of assistant professor in 1948. 

Dr. Scobee’s interest in ophthalmology began before his medical-school days, 
for he served as office assistant to Dr. E. W. Griffey, of Houston, Texas, during 
the summer months of 1935, 1936, and 1937. His enthusiasm for ophthalmology 
did not lessen during his medical-school years, but during his internship our 
specialty almost lost one of its keenest students, for he became intensely interested 
in obstetrics. If his “first love’ had not been so enduring, we might not have had 
today a textbook on “The Oculorotary Muscles,” but perhaps a volume on some 
phase of obstetrics. 

The voids in the field of ocular motility were first confronted by Dr. Scobee 
during his tour of duty at Randolph Field during World War II. He was imme- 
diately bombarded with questions concerning normal and abnormal muscle balance 
for which there were no adequate answers available—only the opinions of those 
who in the past had been asked similar questions. His problem was to supply the 
answers, and this he did most admirably. His opportunity for basic clinical research 
in this field was a golden one, and he took full advantage of it. There were adequate 
clinical material, plenty of clerical help, and statistical advice, so that the data 
which he obtained could be presented in their most useful form. The many reports 
published by the Air Force on his work attest his unusual drive and energy. 

Problems in motility continued to be his primary interest after he returned from 
active duty with the Air Force in 1945. As a part of the graduate course in ophthal- 
mology at Washington University, he prepared a series of lectures on motility, 
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which, after revision, appeared in late 1947 as a textbook on “The Oculorotary 
Muscles,” the second, revised, edition appearing only shortly before his death. His 
work on problems in motility continued when he took over the “muscle clinic” at 
the university, and, with financial support from the Navy, many excellent papers 
on heterophoria and heterotropia appeared in the journals. In the field of squint 
he soon became a champion of the anatomic, or mechanical, factor in the etiology 
of the condition; though not denying the presence of innervational factors, he 


RICHARD GORDON SCOBEE, M.D. 
1914—1952 


believed that too many were overlooking the mechanical effects of anatomic anoma- 
lies of the muscle insertions. He described and named several of these anomalies 
and constantly looked for them in his surgical work. 

In his work with heterotropia, he quickly became aware of his neglect of the 
sensory aspects of the deviation, and in 1948 he was able to procure the assistance 


of a trained orthoptist. With an increasing volume of work, additional help was 


obtained, and in 1949 students were accepted for training in orthoptics. His enthusi- 
asm for orthoptics and his past record led to his appointment to the American 
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Orthoptic Council in 1948. In 1950 he was instrumental in organizing and estab- 
lishing instruction courses for members of the American Association of Orthoptic 
Technicians, which are held during the Academy meeting each October. In 1951 he 
furnished the inspiration for the American Orthoptic Journal, assisted in the 
arrangements for its publication, and became its first editor. He was also in charge 
of the summer didactic course for orthoptic technicians given by the American 
Orthoptic Council the past two summers, but his illness and death prevented active 
participation in either course. 

These words recite but a few of Dick Scobee’s activities, for he was a man with 
many irons in the fire. His drive and energy were unbounded. He was a popular 
and forceful speaker and participated in the scientific programs of many organiza- 
tions. His accomplishments in thirty-seven years of life were more and greater 
than most of us will have attained in life’s full span. His impact on ophthalmology, 
his associates, his students, and his friends was profound and will not soon be 
forgotten. To lose Dick Scobee was a tragic event in the lives of us all, especially 
for those of us who knew him best. 


He was married to Mary Frances Guthrie in January, 1941, and is survived 
by his wife, his two children, and his parents. 


Davip M, Freeman, M.D. 
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GENERAL NEWS 


Louis Bothman Fellowship in Ocular Pathology.—FEstablishment of the 
Louis Bothman Fellowship in Ocular Pathology at the University of Illinois 
College of Medicine has been announced by Dean Stanley W. Olson. 
The university has received a grant in the amount of $5,000 from the Louis 
Bothman Memorial Fund, Inc., of Phi Delta Epsilon fraternity in support of 
the fellowship in ophthalmology. 
1 The late Dr. Bothman held the rank of clinical professor of ophthalmology 
at the University of Illinois. He was instrumental in developing a laboratory 
in ocular pathology at the University’s Research and Educational Hospitals. 


Annual Postgraduate Course in Ophthalmology, State University of New 
York at Syracuse, Medical Center.—The Department of Ophthalmology of the 
State University of New York at Syracuse Medical Center will present its 
third annual postgraduate course in ophthalmology at the Hotel Syracuse, Friday 
and Saturday, Dec. 5 and 6. 


The following guest lecturers will participate: Albert D. Ruedemann, M.D. ; 
| F. Bruce Fralick, M.D.; Harold G. Scheie, M.D., and Raynold N. Berke, M.D. 
The tuition fee will be $25, payable to the State University of New York at 
Syracuse Medical Center, Irving Ave., Syracuse, N. Y. This fee covers tuition, 
daily luncheons, and dinner Friday night. The course will be limited to 60 mem- 
bers. These will be accepted in the order in which applications, accompanied by 
checks, are received. Inquiries regarding the course may be addressed to 
Harold H. Joy, M.D., 504 State Tower Building, Syracuse, N. Y. 


Books 


Le champ visuelle. By A. du Bois-Poulsen. Masson et Cie, 120 Boulevard 


Saint-Germain, Paris, 1952. 


This volume is an authoritative treatise on perimetry. The author covers all 
phases of perimetry in 1,175 pages, and for those who read French it will be 
a very valuable reference book. 


Ultraviolet Radiation. By Lewis R Koller. Price, $6.50. John Wiley & Sons, 
Inc., 440 4th Ave., New York 16, 1952. 


The author of this monograph on ultraviolet radiation is a research associate 
in the General Electric Research Laboratories at Schenectady, N. Y. The book 
is written for the basic scientist and the industrialist who find it necessary to 
work in this-pertion of the spectrum. 

Of special interest to the ophthalmologist is Chapter VII, which deals with 
some applications and effects of ultraviolet radiation. This chapter has sections 
on the production of erythema, conjunctivitis, ultraviolet radiation in the pre- 
vention and cure of rickets, production of vitamin B, germicidal effects, effects on 
viruses and other organisms, and the disinfection of air, water, and other liquids. 
Fluorescent lamps are also discussed. 
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Ocular Surgery. By H. Arruga. Translated by Michael J. Hogan and Luis E. 
Chaparro. McGraw-Hill Book Company, Inc., 330 W. 42d St., New York 
18, 1952. 

The Spanish edition of this book was one of the most valuable treatises we 
have had on the surgery of the eye and its adnexa, owing to the magnificent 
illustrations. The translation into English has made it that much more valuable 
to English-speaking ophthalmologists who do not have a reading knowledge 
of Spanish. 

The translators are to be congratulated on the excellence of the style. Most 
translations can be recognized by the too long and involved sentences. This 
criticism does not apply to this book, which is written in fluent, readable English. 
No more beautiful illustrations have ever appeared in an English text. 


Progress in Ophthalmology and Otolaryngology. By Meyer Weiner and Edward 
Maumenee (Part I, representing Ophthalmology) and Percy E. Ireland 
and Joseph A. Sullivan (Part Il, representing Otolaryngology). Grune & 
Stratton, Inc., 381 4th Ave., New York 16, 1952. 


This volume, which is issued as a quadrennial review, carries on the excellent 
service afforded by “Ophthalmology in the War Years,’ which covered the 
literature from January, 1940, to June, 1946. There are 72 contributors, all of 
whom are well known in their respective fields. 


Progress in ophthalmology is dealt with in four separate headings: (1) The 
Basic Sciences in Ophthalmology ; (2) Diagnosis and Treatment of Diseases of 
the Eye; (3) Surgery of the Eye; (4) Related Subjects in Ophthalmology. 

In each of these main divisions various phases of ophthalmology are brought 
up to date. All the manuscripts in this issue are uniformly of a high caliber. 
The authors are to be congratulated on the general excellence of this volume. 


Geometry and the Imagination. By D. Hilbert and S. Cohn-Vossen. Translation 
by P. Nemenyi. Chelsea Publishing Company, 231 W. 29th St., New York 
1, 1952. 

This is a translation into English of the famous “Anschauliche Geometrie,” 
by Hilbert and Cohn-Vossen. ‘Lhe basis of the book is a course of lectures 
which were given at Gottingen in 1920, and the purpose of the lectures was to 
give a presentation of geometry in its visual intuitive aspects. The book will 
appeal to ophthalmologists who have a basic interest in geometry. It has no 
practical applications for the clinician. 


Principles and Methods of Physical Diagnosis. By Simon S. Leopold, M.D. 
Price, $7.50. Pp. 430, 11 in color with 390 illustrations, 19 color plates. 
W. B. Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1952. 


This book is an excellent and concise text on the examination of the patient 
designed for students in their second year in the medical school. Of particular 
interest to ophthalmology is the section on examination of the eyes. the book 
will serve as a useful outline for the student’s introduction to the eye clinic. 


Between Two Worlds: The Memoirs of a Physician. By Benjamin L. Gordon, 
M.D. Price, $4. Pp. 354. Bookman Associates, Inc., 34 E. 23d St., New 
York 10, 1952. 

Dr. Gordon, who has conducted a successful ophthalmologic practice for 
over forty years, first in Philadelphia and then in Atlantic City, writes the 
recollections of a widely varied life experience. Born in a ghetto community in 
Lithuania, he gives a picture of his childhood steeped in the traditions of Jewish 
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lore and scourged by Czarist persecution. He came to this country in the early 
1890’s and describes movingly the economic hardships and spiritual triumphs 
of his struggle for education and his early days as a general practitioner. 

Training in ophthalmology he obtained at the Jefferson Hospital and in Dr. 
Oliver’s Clinic at Wills Hospital, but he recounts little of this experience. 
Clearly, the dominating interest in his life was in Jewish affairs, and he tells 
of his participation in the early beginnings of the Zionist movement, of his 
visit to Palestine in 1904, and of his meetings with many Jewish leaders. The 
book is fluently and modestly written. 


Pharmacology in Clinical Practice. By Harry Beckman, M.D. Price, $12.50. 
Pp. 839, with 152 illustrations. W. B. Saunders Company, 218 W. Washing- 
ton Sq., Philadelphia 5, 1952. 

The author has made a unique approach to this subject by grouping the 
drugs discussed under the various specialties. Drugs used in ophthalmology 
occupy sixteen pages. This section is well documented and brought up to date, 
and will be found useful by all ophthalmologists. 


Color in Business, Science, and Industry. By D. E. B. Judd. Price, $6.50. 
Pp. 401. John Wiley & Sons, Inc., 440 4th Ave., New York 16, 1952. 

This book is divided into three parts. Part I outlines the elementary prin- 
ciples of the eye as a sense organ and the basic facts of color vision, including 
types of color blindness and methods of testing. Part Il deals with tools and 
techniques, such as spectrophotometry, standards in colorimetry, and the repro- 
duction of pictures in color. Part II] deals with physics and the psychophysics 
of colorant layers. The book will be useful for all who deal in colors, particularly 
the manufacturer. 

The book is a happy combination of science and common sense and is 
written by one of the outstanding scientists in this field. 


The Oculorotary Muscles. Edition 2. By Richard G. Scobee, M.D. Price, $11. 
Pp. 512, with 159 illustrations. C. V. Mosby Company, 3207 Washington 
Blvd., St. Louis 2, 1952. 


It is fortunate for ophthalmology that Dr. Scobee was enabled to publish 
this second edition of his well-known text on the oculorotary muscles before his 
untimely death. The first edition of this book has been widely read and accepted 
as one of the best American texts on muscles. This revision supplies us with 
those changes Dr. Scobee saw fit to make as the result of his experience with the 
book in several years of teaching. 


In his preface Dr. Scobee states that many portions of the second edition 
were discussed with Dr. Walter B. Lancaster, and that “the keen reader will 
perceive the results.” The section on Functional and Surgical Anatomy has been 
considerably enlarged. Various portions on physiology, such as Retinal Cor- 
respondence, the Horopter, Sherrington’s and Listing’s Law, and recent ideas 
on proprioception have been rewritten. Dr. Scobee’s recent work on the hetero- 
phorias has been included, and a new section on intermittent exotropia has been 
added. 

This volume will continue to be an extremely valuable text and will serve 
to keep with us for many years the genius of one who gave a great deal to 
ophthalmology. 
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HAND SLIT LAMP and SLIT LAMP 
FOCAL ILLUMINATOR BINOCULAR MICROSCOPE 


Prov. Pat. 2403/50 7 MODEL HS 


SPECIAL CHARACTER- 
ISTICS: Simple, easy 
operation with clear 
and intense slit image. 
SPECIAL depth of focus 
for slit and microscope 
mechanically coupled, 
hence ONE-HAND FO- 
CUSSING. Quick shift- 
ing by joystick and fine 
adjustment. Enlarge- 
ments, 10, 20, 30 fold. 


GREAT AIDS 
An important instrument for the routine examination of 
the external and anterior structures of the eye. It com- TO BETTER 


prises a lamp house with finned light trap and adequate 


cooling arrangements. EFFICIENCY 


The 4 shutters of this HAND SLIT LAMP and FOCAL 
ILLUMINATOR contain, 1: Slit . . 2: daylight filter . . 
3: small aperture . . 4: cobalt filter. Shutters swing into 
operation INDIVIDUALLY or COLLECTIVELY in any THEY SERVE YOU WELL 


combination. Total weight | Ib. 8 oz. 


REXOMETER BINOCULAR - OPHTHALMOSCOPE 


FOR SIMPLE EFFICIENCY | MODEL OF 


SPECIAL CHARAC - 
TERISTICS: Binoc- 
ular, therefore plastic 
microscopia of the 
fundus oculi. Reflex- 
and haze-free pic- 
ture, large aperture. 
Contains variable il- 
lumination, split im- 
age and red-free fil- 
ter. Luminous fixing 
point. SIMPLE OP- 
ERATION. 


ANTON HEILMAN, 75 Madison Ave., N.Y.C. 16, NY. 


PLEASE MAIL INFORMATION ON: 


~ Hand Slit Lamp and Focal Illuminator 
Rexometer 

— Slit Lamp Binocular Microscope 

Binocular-Ophthalmoscope 


For fine Diagnostic and weanene 
Ophthalmic instruments. ADDRESS... 
—Use the coupon!! CITY... 


AO-1152 


\ 
DIAGNOSTIC and OPHTHALMIC INSTRUMENTS 
| 
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THE “LACRILENS” * IS A SAFE LENS 


1. Free From Danger of Injury to The Eyes. 
2. Will Not Fall Out of The Eye. 
3. Safe For All Sports, Including Swimming. 
4. Custom Made To Fit The Eye. 


WRITE FOR BROCHURE 


ug Laboratories 


49 EAST 5ist STREET * NEW YORK, 22, N.Y. 


Manufacturers of all types of Contact Lenses 
BRANCHES IN 
PHILADELPHIA MONTREAL LONDON ‘>. ® 
JOHANNESBURG SHANGHAI — 


De you dispense glasses? 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 38, N.Y. 
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The Belgard Lenscorometer Stereoscopic 


by GUIBOR 
originated by Austin Belgard 


.. for 
measuring 
vertex 


distance 


Use Lenscorometer in all cases of Can be used with the Stereocampimeter, Syn- 


Aphakia and corrections of four diopters optoscope, Rotoscope and similar instruments; 


or more—a necessity to insure true trans- —4}<9 with regular stereoscope. For adults and 
lation of prescription. 


Each $11.75 Set $4.75 


SIMPLIFIED ASTIGMOMETER © 


(Lebensohn) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” © 


Send for Literature 


EACH $9.75 


(Actual size 13144” x 14”) 


OPHTHALMIC OPTICIANS 


X WHOLESALE SERVICE 


INC. \o 
Medical Center Office: 109 N. Wabash, at Washington 
1920 W. Harrison St., at Ogden. (Formerly Belgard, Inc.) 9th Floor STate 2-5362 


ty: 86, i 
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| 410 
4 | 
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46 
26 
of 


SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 


LONDON ESTABLISHED 1875 


surfaces to interfere with the use of covers or sutures. 


Cat. No. B4810—Price $29.50 


IMPROVED PHANTOM FACE 
Redesigned by: Dr. Herbert M. Katsin, New York 


This face has been redesigned for the use of 
animal eyes in practise surgery. Both right and left 
eyes are equipped with a spring clamp by means of 
which the globe can be located in the orbits in a 
natural position. The face itself is cast aluminum 
and the base is of heavy cast iron with a black 
japan finish to resist corrosion. They are connected 
with a double-jointed plated support which permits 
both height and angle to be adjusted to simulate any condition and the apparatus is suffi- 
ciently sturdy to avoid vibration or tipping. The face is hinged so that the eyes may be 
adjusted freely before the face is clamped into position. There are no projections or rough 


8 Colors: Chestnut Amber, Cordova, 
Mocha, Blue, Green, Burgundy, Bronze, 
Ebony. Eve sizes 42, 44, 46; D.B.L. 18, 
20 and 22. From Independent Suppliers. 


The New RONBELLE 


Browline Frame 


“Ronbelle”’ is Shuron’s answer to 
the demand for a half-shell frame 
with gold-filled bridge. Made with 
all the artistry, skill and precision 
that are the marks of Shuron qual- 
ity, the Ronbelle takes its place in 
the original Browline family as a 
new, graceful, face-flattering style. 

Embracing all the features of 
optical correctness and _ fitability 
which have made famous the 
Shuron Browline frame, Ronbelle, 
withits beautifully engraved bridge, 
optically and cosmetically correct 
lens shape, and mirror polished 
zylonite in eight gorgeous colors, is 
perfectly in Shuron tradition. 

Your Independent Supplier has 
ample stocks of this frame in a 
complete range of bridge and eye 
sizes. He will be delighted to fill 
your prescriptions with this top- 
style, top-quality Browline frame 
by Shuron. 


SHURON OPTICAL COMPANY, INC, 


GENEVA, N. Y., Pace-Setters for 88 Years 


This Shuron product is covered by one or more of the following U.S, patents: DES-107106 ¢ DES-129710 


DES-141744 DES-141743 ¢ 1984541 ¢ 2257966 


2301528 ¢ 2329100 ¢ 2332160 or applied for. 
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Branch Laboratories 
in Principal Cities 
of Upper Midwest 


OPTICAL COMPANY 


MAIN OFFICE AND LABORATORY 
MINNEAPOLIS, MINNESOTA 


an? Ett 
C 
9 
| 
| 
| | 


CORRECT CURRENT 
for your instruments... 


* +131 Attractive, ivory cased 
model. Always upright. Attaches to 
any A. C. outlet for safe, sensitive 
control of current used in Illumi- 
nated Instruments. Eliminates costly 
burnout of bulbs. Movable output- 
limit-plug stops overloading. Neon 
pilot light signals "ON" and cur- 
rent is stopped completely when 
“OFF”. 


* #60 Variable voltage trans- 
former for diagnostic lights . . . fits 
A. C. outlet or screw sockets. Large 
control knob for fine adjustment. 


% +131 and +60 for full range to 
6V., 0.5 amp.; for I10V., 50-60 
cycle A. C. 


National SZ 


ELECTRIC INSTRUMENT CO., INC. 
92-21 Corene Ave., 73, N. Y. 


Please send me the following literature: 


“Transillumination in Ophthalmology and 
Rhinology,” by Louis H. Schwartz, M. D. 
oP 


MAGNOCULAR 


...A Perfect Magnifying Spectacle 


Ophthalmologists thruout the country are 
using this fine loupe because they get all the 
magnification necessary for precise operation 
or observation while both hands are free. 


This loupe is designed on telescopic prin- 
ciples. It has an objective and an ocular which 
guarantees an absolute minimum of distortion 
with a magnification of two times. The large 
objective lens gives an unusually large field of 
view. No hunching over the target is neces- 
sary as the Magnocular is designed to give 
magnification of two times at normal reading 
distance. No single or binocular loupe can 
achieve the remarkable clarity and size of field 
of this fine specially designed French spectacle 
loupe. 


The Magnocular can be worn over reading 
spectacles. Also, the DeLuxe model has an addi- 
tional frame in which the wearer’s own reading 
prescription lenses can be inserted. In either 
case the reading prescription becomes an in- 
tegral part of the Magnocular. 


ORDER WITH FULL CONFIDENCE 
BECAUSE YOU CAN RETURN 


IT FOR CREDIT WITHIN $2250 


ONE WEEK AFTER DELIVERY 


List Price 


-ARMCO MERCANTILE CO. 
221 N. LASALLE ST... CHICAGO 1, ILL. 
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HAVE 

EVERY 
QUALITY 
DESIRABLE 
IN OCULAR 
PROSTHESES 


AO Monoplex Eyes are availa- 
ble through more than 200 re- 
sponsible ophthalmic outlets in 
the United States and Canada. 
For location of the nearest 
Monoplex outlet, call your 


local American Optical Branch. 


AO Monoplex Eyes, developed by American Optical 
scientists, offer every quality desirable in modern- 
trend ocular prostheses: 

They are safe. They will not break; changing tem- 
perature will not affect them. And—a most important 
point—NO TOXIC ELEMENTS ARE INTRODUCED 
IN THEIR MANUFACTURE. 


The quality of alterability is inherent in Monoplex 
Eyes. They can be precisely fashioned to provide 
maximum wearing comfort for the patient at the original 
fitting; necessary modifications can be made AT ANY 
TIME tater to conform with changing socket condi- 
tions. Coloration, also, can be altered as required. 
That’s one reason Monoplex Eyes always look natural 
during their lifetime. 

Monoplex Eyes offer a high degree of resistance to 
socket secretions. Their durability in this regard is 
an economical factor inviting careful consideration. 


American Optical 


COMPANY 


MONOPLEX DIVISION 
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HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 


10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 


THE MAKING AND FITTING OF ARTIFICIAL EYES ARE 
A SPECIALTY WITH US..... 
Not «a Sidevine! 


Experience gained through over 100 years of artificial eyemaking enables us to produce 
and fit the very finest in glass and plastic eyes. 


We have a complete selection service for glass and plastic eyes. Within 8 hours 
after receiving your order, we send you a selection of eyes on memorandum. 
Write for further information and free color chart and size guide. 


100 YEARS OF ARTIFICIAL EYEMAKING 


& GOUGELMAN, INC 
MAGER & GOUGELMAN, INC. 
KANSAS CITY BUFFALO 


MINNEAPOLIS : PHILADELPHIA 
NEW ORLEANS PITTSBURGH 
ST. LOUIS WASHINGTON 


The New 
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It makes a world of sense to smoke for pleasure. 

‘And that’s why we make Old Golds. So... if 

you prefer to light up for enjoyment and relaxa- 

tion . . . if you appreciate tobaccos made great 

= by nearly 200 years’ experience—then Old 
Gold’s your cigarette! 


atteri g medical 


WHAT’S IN A BRAND NAME? 


Whenever a manufacturer puts his brand name on 
2 a product you can be sure that he is proud of it 
ee: at . . . that he stands soundly behind it because 
: it represents his best—his “all” in scientific 
QUALITY SERVICE research, technical skills, flawless workmanship. 
skills 2 We at Dow use only famous brand-name special- 
leds thas will ties in our highly skilled prescription work . . . 
* Soft-Lite lenses, Panoptic bifocals, Univis 
bifocals, Numount Ful-Vue mountings, Wils- 
edge mountings, and other widely recognized 
top-quality lines. This policy pays dividends to 
you, to your patients, and to us . . . for when 
precious human vision is at stake the best is none 
too good! 


DOW OPTICAL CO. 


W. E. DOW, Pres. 
Chicago, Ill. Bloomington, lil. 


_— patients with only 2 
to 10 per cent vision can be ~~} 
reatly helped by Spectel 
For Cases of LOW VISUAL ACUITY telboudnae spectacles. 
These spectacles produce 
images enlarged 1.7 or 2.2 
diameters. Worn like ordi- 
nary spectacles, they in- 
clude corrective lenses if 
needed and accommodate 
reading additions for close 
work. 

Fitting Spectel telescopic 
spectacles calls for no com- 
plicated procedure. Trial 
sets are neither elaborate 
nor costly. Full details are 
Tis given in Bulletin 302. 


KOLLMORGEN 
Th, York CORPORATION Dstbuted Canada by 


Imperial Optical Company. 


TELESCOPIC. 
I SPECTACLES 
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No. 216 operating otoscope. Patented 
rotatable speculum holder gives 
greater operating space. No set screw 
adjustments. Brilliant direct illumi- 
nation. 5 nylon specula. 


Fast, accurate 
diagnosis with 
complete, compact 


OPHTHALMOSCOPE- 
OTOSCOPE SETS 


an! 


a 


No. 20] dual-purpose otoscope. New 
design, with large diagnostic - type 
lens pivoted at top, and thumb ex- 
tension at bottom. Ample room for 
instrumentation. 


oe 


No. 110 ophthalmoscope. Superb 


May type head with prefocused op- 


tical system and patented rotatable 


unit for instant choice of apertures. 
— 20 to +40 lenses. 


Rotatable unit in No. 110 ophthal- 
moscope gives standard, pinhole or 
slit apertures, white line grid and 
red-free filter. No. 106, without rota- 
table unit, at lower cost. 
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No. 21 “Sandura” case. More dura- 
ble, compact, sanitary and attractive 
than old style cases. No. 21-L for 
large battery handles; No. 21-M for 
medium handles, 


Battery handles fit otoscopes, 
ophthalmoscopes, and many other 
Welch Allyn instruments. Sensitive 
rheostat controls and plug-in re- 
ceptacles for cords. Choose No. 700 
large; or No. 705 medium. 


Welch Allyn otoscope-ophthalmoscope sets are priced from $60.50 
to $71.00 depending on choice of instruments and case. Ask your 
Welch Allyn dealer to show them to you. 


WELCH ALLYN, INC. 


Skaneateles Falls, N. Y. 
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NEW EQUIPMENT 
AO Deluxe Refracting Units—Mahogany 


AO Phoroptors AO Lensometers 
AO Projecto Charts 
tereo-Orthoptors 
YES—WE HAVE THEM! 
® Regular 142” Test Lens Sets—B&L B&L Deluxe Refracting Units 
with 35 pairs each plus and minus spheres; 21 B&L Morton Ophthalmoscopes 
B&L Poser and Universal Slit Lamps 
case. Limited supply available. FOB N.Y. $250.00 BaL 
eratometers ertometers 
Test Lens B&L Perimeters B&L Ortholites 
leluxe and standard sizes. 
B&L Glass Prisms; also plastic prisms 
si SPECIAL Tangent Field Equipment 
_— @ AO Phorometers on stand FOB N. Y. $165 Adjustable Tables—on casters 
' IMMEDIATE DELIVERY Castroviejo Retinal Detachment Units 
Copeland Streak Retinoscopes 


Holmgren’s Color Test 1370 Risley Rotary Prisms 
ee Trial Frames Red Glass Maddox Rods 


| PROMPT DELIVERY ON ALL ITEMS 
| 


s. G. KREBS co. 351 Second Ave., New York 10, N. Y. GRamercy 5-0585 


| | Most Natural 


a Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 


of implants. 


Selections sent on memorandum from the most complete group of eyes. Careful 


attention given to all referred cases. 


The Doctor and his patient must be completely satisfied or there is absolutely 
no obligation. 


Of Service Since 1906 


DENVER OPTIC COMPANY 


310 University Bldg. Telephone Main 5638 Denver 2, Colorado 
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CHICAGO OPHTHALMOLOGICAL SOCIETY 


1953 Clinical Conference 1953 
February 12, 13, 14, The Sheraton Hotel 


February 12 


Surgical Clinics at Chicago Hospitals 
(Registration limited) 


New Surgical Films 


February 13 and 14 


Symposia and Round Table 
Table Luncheons: 


Retrolental Fibroplasia 

Recent Advances in Surgery and Therapy 

The Aqueous: Formation and Drainage in Rela- 
tion to Tonography 


Lectures: 


Diabetic Retinopathy 
Ocular Muscle Balance 


Participants 


Bernard Becker, Baltimore 
Joseph S. Haas, Chicago 

Harold Harris, Evanston 

Walter R. Hepner, Jr., Galveston 
William F. Hughes, Jr., Chicago 
V. Everett Kinsey, Detroit 

Bertha A. Klien, Chicago 
Arlington C. Krause, Chicago 
Peter C. Kronfeld, Chicago 
Frank W. Newell, Chicago 
William C. Owens, Baltimore 
Georgiana D. Theobald, Oak Park 
Martin J. Urist, Benton Harbor 
Derrick Vail, Chicago 

Frank B. Walsh, Baltimore 


Fee $35.00 (including luncheons). For registration or information, write 
Miss Maud Fairbuirn, 8 West Oak Street, Chicago 10, Ill. 


The NINTH ANNUAL GIFFORD MEMORIAL LECTURE 
8:30 P.M., February 14, 1953. The Sheraton Hotel 
“The Diagnostic Importance of Calcification in Neuro-Ophthalmology” 


Frank B. Walsh, M.D., F.R.C.S. (Edin.), Associate Professor of Ophthalmology, The Johns Hopkins University 


ALLEN IMPLANT | 
ARTIFICIAL EYES 


CEN-COR BI-FOCA 
CEN-COR TRI-FOCALS 
CHILD'S TRIAL FRAME 
CONTACT LENSES 
DUFFENS-MODERN POLISHER 
LENS HARDENING UNIT 
LITE AND METER 


Precision-Cosmet Company, Inc. 


P.O. Box 146, Mi 


Please send me more information and prices for the items 


checked. 


Name 


— 


THESE 

PRECISION PRODUCTS 
ARE YOUR KEY 

TO 


greater efficiency 
and 
patient satisfaction 


Address 


City__ 


___Zone 


P. D. Lite and Meter 
__ Trial Frame For Small Children 


PRODUCTS OF PRECISION-COSMET COMPANY, 
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 ADJUSTA-BRIDGE 
TAKE- DFF CHILLE 
Adjust 
: Take-Off Chiller 
INC 


sey 


THE NEW SYNOPTISCOPE 


THE APPARATUS FOR ORTHOPTIC DIAGNOSIS AND TREATMENT 


Employing new mechanical features 
with maximum range of movement, both 


independent and coordinated. 


Price $150.00 


Complete with Transformer 


Distributed by E. B. Meyrowitz, New York; House 
of Vision, Chicago; Jenkel Davidson Optical Co., 
San Francisco. 


CURRY & PAXTON INC. 


101 PARK AVENUE, NEW YORK 17, N.Y. 


Your “experience exchange” in the field of Skin 
Diseases and Syphilis—A valuable guide 


in your Practice— 


A.M. A. Archives of DERMATOLOGY and SYPHILOLOGY 


SIGNIFICANT DEVELOPMENTS reported monthly to the 
specialist and the physician in general practice. From 
hospitals, clinics and government treatment centers here 
and abroad, A. M. A. Archives of DERMATOLOGY and 
SYPHILOLOGY gathers news of current trends in treat- 
ment and diagnosis, group case studies, clinical notes and 
comments on cutaneous conditions and syphilis. 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearborn St., Chicago 10, Illinois. 

Well illustrated. Please Begin My Subs M. A. Aschives of 
DERMATOLOG Y and SYPHILOLOGY with the Next Issue 


$12.00 YEARLY 


$13.50 FOREIGN $12.40 CANADIAN 
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Protect Your Instruments! 


-storz = 


Eye Instrument 
Cases 


SMALL—for single sets 


LARGE—for 
Complete Instrumentarium 


STORZ Sterilizing 
Box, Pans and Racks 
for Eye Instruments 


90 Small book-size 914” x 7” x 244". Large enough to carry instruments 
for any operation. With Stainless Steel sterilizing rack for 6 knives 
and two felt covered trays for scissors, forceps, etc. Space to hold 
5 individually boxed knives. A long deep compartment to hold eye 
speculum, needle holder, etc. Durable black leatherette. $22.50 


92 Large case to hold all types of eye 
instruments, 13” x 9” x 4%". Seven 
compartments. Every inch utilized. 
Royalite Plastic with Corbin Lock, 
Two removable 12-knife Stainless 
Steel trays for sterilizing. One non- 

removable 24-instrument rack below 
ij j trays. Space for 18 boxed knives. 
rrr One large compartment with 3 remoy- 


able trays—each with loops. 
Two compartments for miscellaneous 
items. Case without sterilizing 4 
$4 


Stainless Steel sterilizing trays 


each $7.00 


94-5 Pan and Tray, sterilizing, with 
cover, for 6 or 12 knives. 


Stainless Steel. $11.60 and $12.10 


| 


Sterilizing Box for Eye Instru} 
ments: contains 2 removable 
trays. The upper tray has re- 
taining clips for 8 forceps of 
various styles and lengths. The 
lower tray is fitted for scissors 
and for instruments with indi- 
vidual handles such as hooks, 
ete. 

There is a compartment for 
2 ce syringes with additional 
space for needle holder, eye 
speculum, etc. Lid can be fitted 
for 2 holders for either cata- 
ract knife or keratome. En- 
tirely Stainless Steel $21.50 


CATALOG 
sent upon request! 98-8 


Shor Instrument Company 4570 Audubon Ave. Losés 10, Ma. 


94-95 
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UNIVIS D R 


Standard Segment 
RY Sizes from 3 Did you know that 98.3% of all possible mul- 
19 mm to 28 mm. 4 tifocal prescriptions can be filled from 
-- / standard Univis D stocks by your Univis Lab- 
oratory? (Others available on special order ) 


SR ‘ : : D-28 in Rose Tint No. 1 with 10.25 N 


bose curves, 1.00 to 2.50 additions only. 


The new Univis D-28 (seg. 28 mm. wide) 


The check marks in the above chert indi- offers all the advantages of improved de- 


cate immediate availability from standard 


sign and performance for wide segment 
; needs of a slightly higher cost. 


*Rough blanks augment your laboratory's 


\ 
| service on standard Univis D-19, D-20, 
‘|| p.22 and D-28. 


DAYTON 1, OHIO Rx Service through 


Leading Laboratories Everywhere 


219,677 


Ghost in your ww Physicians in 


/ United States 
SAYS GARY GHOST ws and Canada 


Reflections in glasses are referred to as 
“GHOST IMAGES”. They destroy defini- 7,482 Hospitals 
tion—reduce transparency. MAY-O-LITE Medical Societies 
reduces “GHOST IMAGES” almost to the Health Officers 
point of elimination. With MAY-O-LITE Licensing Seords 
coated lenses, a person has better, clearer Medical Schools 
vision and more comfort from his glasses. 


BRINGS you over 325,000 changes in the 8-year period 
. P . since the last edition . . 250,000 changes of address 
Complete Your Professional Service By Adding . . 51,984 new physicians . . 28,000 deaths—plus other 
changes in specialties and certifications . . by 
Examining Boards in Medical Specialties. 


The Best in Sight Complete and authoritative. New statistics on dis- 
| tribution of physicians. Own your own copy of o« 
MAY =-Q)-LITE || this valuable source book—keep it always anit 


at hand! 
Low Keflection Coating 


American Medical Association 
535 N. Dearborn St. 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. | a se 
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INCREASED PRESCRIPTION 


INCREASED AVAILABILITY 


97.8 x of all possible presbyopic prescriptions 
can be immediately filled from your Univis 
laboratory’s stock of Univis 6 mm. and 8 mm. 
Continuous Vision Lenses—with service as 


prompt as with any multifocal you can prescribe. 


UNIVIS 


Continuous Vision Lenses 


ophake 
Aids Any Vacuum Technique 
For Cataract Extraction .. . 


This efficient instrument may be used with the Nugent 
Cataract Suction Unit or similar equipment. Its convenient 
round hand piece has a finger control valve, and a Luer- 
Lok fitting to hold the tip securely. The cup-shaped 
suction disk is at the distal end of a fine, malleable 
cannula. The entire instrument is gold plated. Specify 
OP-6535 Each, $19.00 
The suction tip only, OP—6535T Each, $13.50 


NUGENT CATARACT VACUUM PUMP 


A compact, portable, efficient little pump unit that is 
really quiet. Delivers controlled vacuum to 65 cm. Com- 
plete with vacuum gauge and tubing, for 110V, 60 cycles, 

....Each, $106.00 


GOLD PLATED 


FREE OPHTHALMOLOGICAL CATALOG 


If you haven't received your copy of this important refer- 
ence book, write for our complete new catalog of instru- 
ments and equipment for the modern ophthalmic surgeon 
today! It’s yours for the asking. 


ORDER DIRECT FROM 


AY, Instrument Makers To The Profession Since 1895 
4 Mueller ana Company 330 S. HONORE STREET 


CHICAGO 12, ILLINOIS 


4 
| 
| 
& Pes 
: 
WS 
o~ 
| 
& a> | 
q 
; 
1 


Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 


The Guild of Prescription 
Opticians of America, Ine. 


110 E. 23rd Street New York (10) N.Y. 
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The best frame 
of this type 

to be offered the trade. 
Easy to assemble... 
easy to fit... and 
comfortable 

for the wearer. 


Ask your 

supplier for a demonstration 
of the ART- BROW 
TOWNSMAN features. 


BRIDGE SUL 


TEMPLES TEMPLES 
7, YL 


BO \ 
Ai - 
20-22-24 
20-22-24-26 


| 33%" to 5” 

are inserted by : 22-24 
mmerely loosening the 


meeyewire screw on the end 
iece side. (The entire 
mpne-piece eyewire is 
10-12K Gold-Filled and 
ay be removed as 
unit if necessary.) 


COLORS: Briartone, 
Demi-Blonde, Pink Crystal 
For Women: and Demi-Amber. 


ART-BROW Leading Lady 


rt: Craft OPTICAL COMPANY, ROCHESTER 6, N. Y. 


OFFICES: NEW YORK, CHICAGO, PHILADELPHIA 
Canadian Distributor: IMPERIAL OPTICAL CO., LTD., Toronto, Canada 
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TOCAINE 


HYDROCHLORIDE 


—DEPENDABLE, PROLONGED SURFACE ANESTHESIA 
FOR OPHTHALMIC PROCEDURES 


— removal of foreign bodies 


— dilatation of tear duct 
A variety of operative and non- 


operative procedures on the eye — tonometry, ignipuncture 

may be successfully carried out — subconjunctival injection of salt solutions 
with small quantities of 0.5 per 5 oO 
cent solution of Pontocaine— — treatment of conjunctivitis 


— iridectomy 


Pontocaine is less likely than cocaine to affect the corneal epithelium. 
Rarely dilates the pupil. Produces no increase in intra-ocular pressure. 
Supplied: 0.5% solution, bottles of ¥2 oz. and 2 oz. 


Pontocaine Eye Ointment 


for prolonged relief of pain New 18, N.Y. Winosor, Onr 
0.5%, tubes of Ye oz. 


‘ Pontocaine, trademark reg. U.S. & Canada, brand of tetracaine 
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